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THE EFFECT OF USING A VIDEO-CASE CURRICULUM TO PROMOTE
PRESERVICE TEACHERS ’ DEVELOPMENT OF A REFLECTIVE
STANCE TOWARDS MATHEMATICS TEACHING

Shari L. Stockero, Ph.D.
Western Michigan University, 2006
This study investigates the effects of using a coherent video-case curriculum
in a university methods course. In particular, three issues are addressed: (1) how the
use of a video-case curriculum affects the reflective stance of preservice teachers;
(2) the extent to which a reflective stance developed while reflecting on other
teachers’ practice transfers to reflecting on one’s own practice; and (3) how
preservice teachers’ reflective stance that is developed via sustained and focused
reflection using a video-case curriculum compares to the reflective stance of peers
who engaged in less sustained and focused reflection. Although video cases are
increasingly being used in teacher education as a means of situating learning and
developing habits of reflection, there has been little evidence of the outcomes of such
use.
Data from two semesters of a middle school mathematics methods course—
before and after a video-case curriculum was introduced into the course—were
analyzed to gain insight into the issues above. Data sources included video tapes of
the methods course sessions and preservice teachers’ written work. Both qualitative
and quantitative analytical methods were used, including comparative analyses and
chi-square contingency table analyses.
The preservice teachers who engaged with a coherent video-case curriculum
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showed increases in their level of reflection, their tendency to ground their analyses in
evidence, and their focus on student thinking. In particular, they began to analyze
teaching in terms of how it affects student thinking, to consider multiple
interpretations of student thinking, and to develop a more tentative stance of inquiry.
More significantly, the reflective stance developed via the video curriculum
transferred to the preservice teachers’ self-reflection in a course field experience.
There were also important differences in the reflective stances of the preservice
teachers who reflected via video as compared with their peers—an overall greater
focus on students, an increased focus on individual student thinking as compared to
making generalizations about student thinking, and a greater tendency to justify
analyses with evidence. The results of this study speak to the power of using a video
case curriculum as a means of developing a reflective stance in preservice teachers.
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CHAPTER 1
INTRODUCTION

The vision of mathematics teaching and learning described in the National
Council of Teachers of Mathematics’ (NCTM) Standards1 (e.g., 1989; 1991; 2000) is
a far cry from the mathematics instruction experienced by many of today’s
prospective teachers. The Standards call for teachers to create learning environments
that will help all students learn with understanding. Instead of being asked to
disseminate information to students, teachers are being challenged to facilitate
students’ construction of their knowledge of mathematics and to make ongoing
instructional decisions that are based on student thinking (Putnam & Borko, 1997).
This vision of teaching and learning clearly places greater demands on the
teacher and requires a radically different kind of knowledge and set of skills than
traditional instruction (Darling-Hammond & Cobb, 1996). To achieve it, teachers will
need to take on different roles in the classroom and rethink their ideas about what it
means to know and do mathematics (NCTM, 1991; Putnam & Borko, 1997). Many
prospective teachers, however, have developed strong visions of teaching based on
their observations of instruction in their role as a student (Lortie, 1975; Raymond,
1997; Thompson, 1992; Wang & Hartley, 2003). Based on these observations,
prospective teachers often hold very traditional beliefs about teaching that are more
consistent with those that reformers wish to move away from than with reform
visions of teaching (Wang & Hartley, 2003). That is, they believe that teaching is a
process of passing information from teacher to student and imagine themselves
1 From this point forward, Standards will be used to denote the National Council o f Teachers of
Mathematics’ standards documents published in 1989, 1991 and 2000.

1
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standing in front of the classroom, going over the material to be learned (FeimanNemser & Remillard, 1996). It is unlikely that such views will change unless
prospective teachers have experiences that challenge this vision of teaching and are
given opportunities to reflect on what it means to learn with understanding (Levin,
1999; Wilson & Berne, 1999).
Teaching in response to student understanding is complex; it cannot be
accomplished simply by learning a set of rules and principles for teaching (NCTM,
1991). Instead, teaching for understanding requires that teachers analyze the events in
a classroom in real time and use the information they gain to continually adapt their
instruction in response to their students’ needs (Ball & Cohen, 1999). This is not a
simple task, even for experienced teachers. Many prospective teachers, however, fail
to recognize the complexities of teaching for understanding and thus enter a teacher
education program feeling confident about their abilities to cause student learning
(Borko & Putnam, 1996; Feiman-Nemser, 2001). Exacerbating this problem is the
fact that many conventional teacher education programs are not designed to promote
a complex view of teaching and learning, and therefore do not significantly affect
preservice teachers’ beliefs about teaching or their subsequent practice (Munby,
Russell, & Martin, 2001; Raymond, 1997).
Although many new teachers report that current preservice teacher education
programs do not prepare them for teaching, there is evidence that innovative teacher
preparation programs can affect the way that teachers think about teaching and
learning (Feiman-Nemser & Remillard, 1996; Mewbom, 2000; Putnam & Borko,
1997; Van Zoest & Bohl, 2003). Teacher education is increasingly seen as bearing the

2
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responsibility for helping teachers develop a flexible knowledge about teaching and
learning and the capability to interpret classroom situations from multiple
perspectives (Ball & Cohen, 1999; Darling-Hammond & Cobb, 1996; Putnam &
Borko, 1997). Designing programs that develop such capabilities requires careful
planning and the integration of a number of components that have been found to
contribute to teacher learning.
One of the most important and widely accepted recognitions among teacher
educators is that it is essential that prospective teachers are taught in a manner that is
consistent with current theories of learning (Borko & Putnam, 1996; DarlingHammond & Cobb, 1996; Lampert & Ball, 1999; Munby et al., 2001). One such
theory is that knowledge is situated in the context in which it is learned (Borko &
Putnam, 1996; Feiman-Nemser & Remillard, 1996; Putnam & Borko, 1997). Applied
to teacher education, this means that teacher learning should be embedded in
activities that closely resemble the situations in which such learning will later be
applied. Some have interpreted this to mean that preservice teacher learning should
largely take place in real classrooms, but this is problematic if the classroom teachers
with whom preservice teachers are placed do not hold views that are consistent with
those of educational reformers (Putnam & Borko, 1997). In fact, such a placement
could actually be counterproductive, as it may reinforce existing traditional beliefs
about teaching.
Ball and Cohen (1999) argue that centering instruction in practice does not
necessarily imply that learning must take place in real classrooms and in real time. In
fact, they caution that “although the bustle of immediacy lends authenticity, it also

3
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interferes with opportunities to learn” (p. 14). They go on to say that artifacts of
practice, such as copies of student work, videotapes of classroom lessons, and
teachers’ notes would all serve to locate teacher learning in practice.
The use of artifacts of practice, particularly cases of teaching, holds great
promise for teacher education (Munby et al., 2001; Putnam & Borko, 1997). Not only
do they situate learning in a meaningful context, but they also provide a means
through which preservice teachers can closely examine practice, discuss various
interpretations of classroom events, and consider outcomes of instructional decisions.
Such activities allow preservice teachers to actively construct an understanding of
teaching and learning and develop reflective practices that are considered essential to
continued teacher development (Borko & Putnam, 1996; NCTM, 1991; 2000). Thus,
case-based pedagogy, especially video cases of teaching, may be one avenue for
developing the knowledge and habits of mind that are necessary to implement the
Standards.
Video cases are relatively new to teacher education and there is still little
empirical support for the use of such materials (Richardson, 1999; Sherin, 2004). In
the words of Copeland and Decker (1996), “optimism precedes evidence” (p. 467).
While a number of researchers report on teacher perceptions of the use of video (e.g.,
Copeland & Decker, 1996; Rowley & Hart, 2000; Sherin, 2000) and discuss the
potential advantages video offers compared to written cases of teaching (Friel &
Carboni, 2000; Richardson, 1999; Sherin, 2004; Wang & Hartley, 2003), there is a
need for further study of the effects of video-based pedagogy, especially in terms of

4
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how it affects the thinking of preservice teachers and how changes in such thinking
occur (Copeland & Decker, 1996; Sherin, 2004).
Purpose o f the Study
The purpose of the current study was to examine how the use of video cases
of instruction in a secondary mathematics teacher education course stimulates and
develops a reflective stance towards teaching. The video cases that were used in the
course depict instances of teaching in classrooms of teachers who were unfamiliar to
the preservice teachers in the course. By reflecting on the classroom situations viewed
in the video cases, it was hoped that the preservice teachers would develop reflective
skills that would enable them to reflect on both their own and others’ instructional
practices and thus be in a better position to base their own instructional decisions on
student thinking.
Borko and Putnam (1996) suggest, however, that even if students are willing
to reexamine their understandings and beliefs in the context of a teacher education
course, they still may not be prepared to apply these new understandings to their own
teaching. This study also examined to what degree a reflective stance that was
developed through reflecting on others’ teaching was evident in preservice teachers’
analysis of their own teaching in a field experience that was a required component of
the mathematics methods course.
Finally, in order to determine to what extent reflective abilities that were
developed in the course could be attributed to a video-case curriculum, the
investigation examined the reflective skills of preservice teachers who were enrolled
in the mathematics methods course both before and after a video-case curriculum was

5
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included as an instructional tool in the course. This analysis compared the reflective
practices of preservice teachers who analyzed a limited number of written and video
cases of teaching and those who engaged in sustained, focused reflection grounded in
a coherent video-case curriculum that focused on a single mathematical topic, linear
functions. Although both groups of preservice teachers analyzed cases of teaching,
the important difference between their experiences was the interconnectedness of the
cases used by the second group, whereas those used by the first group were less
connected and chosen based on availability.
Research Questions
The following specific research questions were addressed in this study:
(1) What changes in the nature of preservice teachers’ reflections take place as they
engage in sustained focused reflection on other teachers’ instructional practice?;
(2) To what extent does preservice teachers’ ability to reflect on others’ teaching in a
group setting transfer to their ability to individually reflect on their own teaching?;
and (3) How do the reflections of preservice teachers who engaged in sustained and
focused reflection on other teachers’ instructional practice compare to those of their
peers who did not?

6
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CHAPTER 2
REVIEW OF THE LITERATURE

Four major bodies of literature—teacher reflection, teacher discourse, the use
of general cases and the use of video cases—were drawn upon to inform this study of
how the use of a coherent video case-based curriculum in a teacher education course
for secondary mathematics education students stimulates and develops a reflective
stance toward teaching. I began by reviewing works that looked specifically at video
cases as a way to reflect on mathematics instruction and then expanded the search to
include non-mathematics studies that were frequently cited. It quickly became
apparent that earlier works related to the more general use of cases in teacher
education would inform this study—the use of video cases is relatively new to teacher
education, whereas written cases of teaching have been used for decades. I excluded
works that focused on teachers writing cases and looked only that those where cases
were read and reflected upon.
Previous studies on the use of cases in teacher education draw heavily on
works centered on teacher reflection and discourse, thus I also reviewed these to fully
understand case-based pedagogy. Here, I included the works that were most
frequently cited in previous studies focused on use of cases in teacher education, as
well as newer recently published articles. Thus, the literature reviewed for this study
included works that focused on teacher reflection, classroom discussions in
communities of learners, the use of case studies in teacher education, and the use of
video cases in teacher education. In this chapter, I review the current literature in each
of these areas.
7
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Reflection
Reflecting on practice is considered to be a prerequisite to improvement of
instruction (e.g., Borko & Putnam, 1996; Guyton, 2000; Putnam & Borko, 1997;
Sherin & Han, 2004; Taylor, 2002; van Es & Sherin, 2005). Taylor (2002) contends
that teachers need to reflect on how their teaching affects student learning in order for
them to identify deficiencies and thus see a need to make changes to their practice.
Similarly, Eggleton (1995) argues that a teacher’s dissatisfaction with his or her
current practice is a necessary stimulus for change. This dissatisfaction develops
through the act of reflecting on one’s practice. Borko and Putnam (1996) summarize
the views of many in the following:
Researchers, teacher educators and policymakers are increasingly
arguing that for teachers to make meaningful changes in their
instructional practices, they must become more reflective about their
practices in ways that make their knowledge and beliefs more explicit,
and they must be more willing to reconsider their practices on the basis
of these reflections, (p. 683)
The idea of reflection as a critical component of teacher education is not new.
Dewey (1933) said that reflective thought allows one to plan his actions with
foresight and consideration of potential consequences rather than making decisions
based on impulse or what is familiar. Similarly, Schon (1983) stated that reflection
allows one to explicitly think about actions that have become routine and to look at
problems in multiple ways in order to make sense of them. This ability to frame and
reframe problems is recognized as an important aspect of developing reflective
practice, as it allows one to thoughtfully plan the actions that one will take (Loughran,
2002; Schon, 1983).

8
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Although reflection is widely thought to be an important component of quality
mathematics instruction (Loughran, 2002; Raymond, 1997) and key to improving
mathematics teaching and learning (Sherin & Han, 2004), it has been found that
teacher educators cannot assume that preservice teachers know what it means to
reflect on practice, since this reflection was probably invisible to them in their prior
role as a learner (Ward & McCotter, 2004). Rodgers (2002) describes this as a lack of
ability to see the classroom in a way that allows the teacher to become “present” to
student learning. When a teacher is “present,” he or she can analyze classroom events
in order to identify often subtle differences in student understandings—an essential
component of responding to students in a way that supports their learning. Because
preservice teachers do not automatically possess this reflective ability, reflective
practices must be learned. Based on this realization, helping preservice and inservice
teachers become more reflective has become a goal of many teacher education
programs (e.g., Harrington, 1995; Zeichner, 1981-82).
Unlike students of other professions, many prospective teachers do not enter
their teacher education program feeling unprepared for their future profession
(Feiman-Nemser, 2001). They are often “unrealistically optimistic” about their future
teaching performance (Borko & Putnam, 1996), expecting that teaching will be less
problematic for them than for others (Putnam & Borko, 1997). These feelings of
confidence stem, at least in part, from the beliefs that prospective teachers hold about
mathematics teaching and learning.
The beliefs that preservice teachers hold are based mainly on their own
experiences as a learner of the subject and may actually inhibit the development of

9
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beliefs that are consistent with the current reform movement (Eggleton, 1995;
Feiman-Nemser, 2001; Raymond, 1997; Thompson, 1992; Wang & Hartley, 2003).
In order to change these beliefs, it is essential that preservice teachers experience
some disequilibrium and are forced to confront the discrepancies between their
beliefs and practices that support student learning (Ball & Cohen, 1999). Teacher
education courses that challenge existing beliefs through reflection have been shown
to help preservice teachers alter their beliefs so that they are more consistent with
those necessary for reform visions of teaching (Borko & Putnam, 1996; Putnam &
Borko, 1997). Providing preservice teachers with opportunities to reflect on teaching
practice makes their beliefs explicit and provides a new lens through which to view
the teaching of mathematics. Once their beliefs are recognized, they can be further
developed or amended, which may help to minimize the inconsistency that is often
observed between a teachers’ stated beliefs and their practices (Raymond, 1997;
Thompson, 1992).
In their work in literacy instruction, Risko and her colleagues found that
prospective teachers’ reflections are often shallow and that they do not typically
justify their choices or critique their reasoning (Risko, Osterman, & Schussler, 2002;
Risko, Vukelich, Roskos, & Carpenter, 2002). Prior to participating in a teacher
education program focused on learning to reflect, the preservice teachers’ decisions
were typically based on their own experiences or on “official knowledge” drawn from
course readings or class discussions. In addition, it was found that these teachers
often did not see the teacher as responsible for student difficulties, and instead placed
blame on the student or the school culture. By explicitly focusing preservice teacher
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learning on the development of critical thinking skills, these researchers noted a
substantial change in the level of reflection during the semester they worked with the
preservice teachers in their study.
Reflecting on practice allows teachers to learn to analyze situations from a
variety of perspectives and make connections between theory and practice. For
instance, at the end of their study, Risko, Osterman, et ai. (2002) found that the
teachers were more likely to base instructional decisions on students’ knowledge and
developed an ability to generate multiple reasons for student difficulties. These
benefits of reflective thinking, as well as others, are also supported by other research.
In learning to think reflectively, it has been found that teachers develop an increased
awareness of student diversity (Wood, 2000), become able to see viable approaches to
teaching and learning that differ from their own experiences (Eggleton, 1995), and
begin to make decisions that incorporate both theoretical and practical reasoning
(Harrington, 1995; Loughran, 2002). Most importantly, a focus on teacher reflection
develops in teachers the skills and dispositions that can sustain professional growth
after they leave the teacher education program (Feiman-Nemser, 2001; Lee, 2005).
Lee (2005) identifies a number of factors that determine the level of teachers’
reflection, including the teachers’ personal background, the form of their reflection
(either verbal or written), the content of their reflection, and the type of questions that
are used by the teacher educator to prompt reflection. In addition, it has been found
that the teacher educator’s efforts to continually focus teachers’ attention on reflective
issues is critical in prompting reflection, since developing reflective practices is not a
central concern early in a teacher’s career (Dinkelman, 2000).
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It is encouraging to note that studies have found that critical reflection skills
can be developed through teacher education programs (e.g., Dinkelman, 2000;
Putnam & Borko, 1997). By teachers’ own accounts, a teacher education program
that focuses on reflection can affect the way that teachers think about their teaching
and their students, as well as what they subsequently focus on in their classroom
(Rodgers, 2002). By slowing down practice and allowing teachers time to think,
reflection offers a means of not only promoting short-term professional development,
but also of fostering continued growth throughout a teacher’s career (Wood, 2000).
According to Wood, “There can be no more powerful tool for the lifelong
development of educators than teaching novice teachers to incorporate reflection that
is grounded in teaching standards into their daily, ongoing teaching practices”
(p. 124).
Discussions in Communities o f Learners
One condition that is common to teacher education programs in which
significant learning occurs is that teachers have opportunities to participate in a
community of learners where they can reflect and collaborate in a non-threatening
way (Shulman, 1996; Wilson & Berne, 1999). Studies indicate that peer interaction
has the ability to scaffold learning by exposing the learner to ideas that he or she
might not consider on his or her own, but that might help to promote the development
of reflective inquiry (Ball & Cohen, 1996; Barnett, 1998; Levin, 1999; Shulman,
1996). Hearing such alternative perspectives creates opportunities for teachers to
explicitly consider their beliefs and assumptions and thus develop new ways to think
about teaching and learning (Barnett, 1998; Feiman-Nemser, 2001; Risko, Vukelich
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et al., 2002). Lampert and Ball (1999) argue that discussion provides opportunities for
preservice teachers to develop “multiple voices” in their heads, which allows them to
subsequently hear and interpret practice in multiple ways. This also allows preservice
teachers to learn to avoid jumping to conclusions, as they come to know that initial
interpretations are not always the only or best way to look at a classroom situation.
Collaborative reflection also aids in the development of skills of
argumentation and justification as the discussants push each other to carefully
articulate their thinking and rationalize their proposed interpretations or decisions
(Manouchehri, 2002; Risko, Vukelich et al., 2002). In a study that paired two
preservice teachers during a field experience so that they could observe and discuss
their mentors’ and each others’ teaching, Manouchehri (2002) found that through
their discussions, the preservice teachers problematized teaching issues that their
partner might not necessarily have seen as problematic, thus creating cognitive
conflict. As they defended their interpretations of classroom events and considered an
alternative perspective, the preservice teachers were pushed to confront their
conceptions about teaching. Articulating one’s thinking in discourse with peers has
been found to expose holes, blind spots and mistakes in such thinking (Barnett, 1998),
which forces teachers to thoughtfully examine their ideas and adapt them in response
to new information (Levin, 1999; Manouchehri, 2002).
Upon an extensive review of research on professional development, Wilson
and Berne (1999) concluded that one result that was consistent across studies is that
“helping teachers learn to discuss and think and talk critically about their own
practice can be painful and consume considerable energy” (p. 200). They go on to say

13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

that the difficulty with learning to talk about practice stems from the fact that it
involves developing norms for professional discussion, a common language, and a
sense that “change is desirable and expected, not merely possible” (p. 200). Despite
these difficulties, collaborative discussion is an important tool for helping teachers
rethink their ideas about teaching and learning (Wang & Hartley, 2003), and thus
needs to be pursued as a goal of teacher education.
Case-Based Pedagogy in Teacher Education
Cases have been used in teacher education programs for several decades, with
an increased level of use noted since the beginning of the reform movement in the
1980s when it became apparent that advances in student learning would have to begin
with improvements in teaching (Merseth, 1999). Then, and to some extent today, the
evidence of the effectiveness of cases has been mainly anecdotal, although since the
mid-1990s more research on the outcomes of case-based pedagogy has become
available (Levin, 1999; Merseth, 1999).
Case-based pedagogy’s appeal to teacher educators is largely based upon the
belief that it promotes reflective inquiry (Barnett, 1998; Barnett & Ramirez, 1996),
which is considered to be an essential skill of effective teachers (NBPTS, 2005;
NCTM, 1989,1991,2000). Teacher educators who use cases as an instructional tool
cite goals of, among others, creating dispositions that teachers need to function
effectively (Levin, 1999), creating generalizations that teachers can later draw on in
their work (Smith, 2001) and fostering the growth of a professional collaborative
community among teachers (Barnett & Ramirez, 1996). Merseth (1996) summarizes
the cited reasons for case-based teacher education as to “help students of teaching
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develop skills of analysis and problem-solving, gain broad repertoires of pedagogical
technique, capitalize on the power of reflection, and create a positive learning
community” (pp. xi-xii). From a theoretical perspective, cases appeal to educators
who hold a constructivist view of learning since they allow teachers to grapple with
ideas and build an understanding of the issues of teaching (Harrington, 1995) and to
those who view learning as situated, since a case is necessarily situated in
instructional practice (Shulman, 1996). Although cases are not as authentic as having
actual classroom experiences, they allow preservice teachers the opportunity to
explore real classroom issues, while at the same time giving the teacher educator
control over what situations the preservice teachers analyze and what issues they
consider (Putnam & Borko, 1997).
The literature reveals three main reasons that cases are used in teacher
education: as illustrations or exemplars of problems or theoretical principles, as
situations that may stimulate analysis and inquiry, and as frames for eliciting or
developing knowledge of teaching (Carter & Anders, 1996; Copeland & Decker,
1996; Putnam & Borko, 1997). This third view sees cases as a means of “capturing
the concerns and motivations of novice teachers and helping them acquire
understandings and dispositions that reflect the fundamental way in which teachers,
regardless of their experience, know and think about their work” (Carter & Anders,
1996, p. 580). In the following sections, I expand on each of these themes, including
research findings that support such uses.
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Illustrations or Exemplars
Because cases of teaching typically depict multiple teaching issues (Shulman,
1996), one of the most widely-cited benefits of using cases is that they help to
illustrate the complexity of teaching (Barnett & Ramirez, 1996; Harrington, 1995;
Manouchehri & Enderson, 2003; Merseth, 1999; Shulman, 1996) and provide an
opportunity for teachers to view various interpretations and misinterpretations of
reform-based practices (Barnett, 1998).
In a study of preservice teachers, Manouchehri and Enderson (2003) found
that reading about reform practices did not motivate prospective teachers to
reconsider their assumptions about teaching and learning. In addition, many of these
preservice teachers thought that implementing reform recommendations would be
simple. Through the study of cases, the preservice teachers were able to gain a better
understanding of the recommendations of reform, an increased awareness of the
problems of practice, and an appreciation of the difficulties associated with teaching
for student understanding. In addition, these researchers found that analyzing cases
caused the prospective teachers to become less confident about their teaching
knowledge, thus motivating them to learn more about instructional practices. In
general, cases give preservice teachers an opportunity to view teaching in a different
and more systematic way than they did as a student (Carter & Anders, 1996).
Stimulant for Reflection
A number of researchers have advocated for case-based instruction as a means
of developing habits of reflection and critical thinking skills (e.g. Levin, 1999;
Merseth, 1999; Richardson, 1999; Smith, 2001). Used for this purpose, cases are
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selected to depict teaching as a process of continuously interpreting classroom events
in order to make informed decisions. Case discussions that require teachers to
generate and consider alternate views of practice are seen to provide a catalyst for
teachers to reexamine their beliefs and consider alternative instructional strategies
(Barnett, 1998; Levin, 1999; Putnam & Borko, 1997; Shulman, 1996).
Because cases can take instances of practice and “hold them still for analysis”
(Merseth, 1999, p. xiii), studying cases of teaching offers a way for teachers to learn
to study the complexities of teaching and learning, judge the validity of instructional
goals, make informed decisions, and consider the consequences of such decisions
without potential harm to students (Barnett, 1998; Putnam & Borko, 1997; Shulman,
1996). Practicing such analysis out of the context of an actual classroom makes the
process less overwhelming to teachers, yet provides the opportunity to develop the
skills necessary to make spur-of-the-moment instructional decisions, while at the
same time realizing that no solution will be ideal for all students (Barnett & Ramirez,
1996).
When teachers study cases in a community of learners, they gain the
additional advantage of being exposed to a variety of perspectives with which to
consider the problems of practice and are forced to defend their thinking to their peers
(Manouchehri & Enderson, 2003). Such case discussions have been found to help
preservice teachers become more reflective (Harrington, 1995; Levin, 1999) and to
help practicing teachers become more aware of the student perspective and consider it
in making decisions (Barnett, 1998; Carter & Anders, 1996; Manouchehri &
Enderson, 2003). It should be noted, however, that not all teachers show the same
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gains, as the level of a teacher’s reflection is moderated by their personal experiences
and their cognitive readiness to engage in reflective activities (Breyfogle, 2005;
Harrington, 1995).
Developing Knowledge o f Teaching
A third use of cases in teacher education is the development of the ability to
think like a teacher (Carter & Anders, 1996; Levin, 1999; Richardson, 1999). It has
been shown that the study of cases promotes an understanding that teachers must
accept responsibility for solving problems in the classroom rather than placing blame
elsewhere, as is often the tendency of novice teachers (Silverman & Welty, 1996).
Other changes that have been noted are the use of a new language to use when talking
about teaching and a shift from a student frame to that of a more experienced teacher
(Carter & Anders, 1996).
Cases also provide instances of practice that are situated in contexts that are
meaningful to teachers (Ball & Cohen, 1999; Manouchehri & Enderson, 2003;
Shulman, 1996). Unlike traditional teacher education methods in which teachers learn
about instructional theories through readings or via the course instructor, case
discussions allow preservice and inservice teachers to directly connect theory to
practice in the study of classroom situations (Carter & Anders, 1996; Colbert, 1996)
and learn to make instructional decisions that incorporate theoretical, practical, and
consequential reasoning (Harrington, 1995).
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Conclusion
In addition to the benefits of case-based teacher instruction cited above, it has
been found that teachers are generally positive about the use of cases, saying that
through the study of cases of teaching, they feel less intimidated by the problems they
will face in the classroom (Colbert, 1996). Despite the long list of advantages of using
case studies in teacher education, this practice is not a panacea; “change in teachers’
thinking does not occur simply by placing new materials in their hands.. .but by
guiding their intellectual growth in a sustained manner” (Manouchehri & Enderson,
2003, p. 127). In fact, Harrington (1995) noted that over the course of a semester
using case studies, her preservice teachers showed little change in their ability to go
beyond the information in the case and many still failed to consider the consequences
of their proposed instructional decisions. Although case-based methodologies hold
promise for teacher education, they may be most effective only when the teacher
educator explicitly models on an ongoing basis how to question and critically analyze
problems of pedagogy (Manouchehri & Enderson, 2003).
Use o f Video Cases in Teacher Education
Although video has been experimented with in teacher education since the
1960s, it was not until the 1980s that it became commonly used in undergraduate
programs (Brophy, 2004; Sherin, 2004). Since that time, video cases have continued
to become more widely used in both preservice and inservice teacher education with
increased availability and affordability of technology. Over the years, common uses
for video have included microteaching, interaction analysis, modeling expert
teaching, and more recently, hypermedia representations of practice and video-based
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cases (Sherin, 2004). It was not until the 1990s, however, that the use of video started
to become the subject of research and, as Brophy (2004) and Ward and McCotter
(2004) report, most of the early works tended to be discussions of the potential uses
of video. Although there have been calls for change in teacher education for many
years, only recently have video-based teacher development curricula become
available (Seago, 2004).
In recent writings, researchers have suggested a number of uses for video
cases of teaching that include providing opportunities to view reform-oriented
teaching practices (Taylor, 2002; Wang & Hartley, 2003), learn pedagogical
techniques (Feiman-Nemser, 2001; Sherin, 2004), develop mathematical
understandings that are needed to teach the subject (Ball & Bass, 2000; Seago, 2004),
and help teachers learn to reflect on teaching (Friel & Carboni, 2000; Richardson,
1999; Sherin, 2004; Sherin & Han, 2004; Wang & Hartley, 2003). Friel and Carboni
(2000) provide three general categories for thinking about the use of video episodes
in teacher education that largely parallel the uses that are typical of cases in general:
exemplars of generic situations or problems of teaching, opportunities to learn to
analyze teaching and learning, and stimulants for personal reflection.
The literature on the affordances of video cases reveals a long list of potential
benefits. Many of these benefits, however, are not unique to video, but rather, are
benefits of case-based methodologies in general. For instance, Sherin and Han note
that viewing videos allows teachers to reflect on student comments without a need to
immediately react (Sherin, 2000,2004; Sherin & Han, 2004); such reflection is
important to develop a knowledge of how to interpret and reflect, rather than a
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knowledge of “what to do next” (Sherin, 2004). Seago (2004) also observes that
discussing videos in teacher education helps teachers develop new norms for
discourse about teaching and more precise ways to talk about teaching practices.
While most would agree that these are positive benefits, they do not seem to be
unique to the use of video cases; written cases can and do offer similar advantages
compared to more traditional instructional methods. It seems reasonable to ask, then,
what advantages video cases afford the user that written cases do not. It is this
question that I turn to next.
Advantages o f Video Cases
One opportunity that video cases offer that written cases do not is the potential
to develop a view of teaching as the complex interaction of a number of factors in the
classroom (Seago, 2004; Wang & Hartley, 2003). Because written cases are bound by
the information that the case authors present, they are limited in their ability to allow
teachers to develop the skill of identifying important pedagogical and mathematical
moments in complex teaching situations (Seago, 2004). Sherin and van Es refer to
this skill as “learning to notice” (Sherin, 2004; van Es & Sherin, 2005). While the
narrative included with written cases often provides clues to important events, video
clips portray teaching in all of its inherent messiness, leaving the viewer to extract
relevant information.
In addition, videotape allows teachers to analyze non-verbal cues from
students, such as body movements and facial expressions (Lampert & Ball, 1999).
Unlike written transcripts of student dialogue, video allows one to analyze the tone of
voice used, the timing of student responses, and the unedited expressions that students
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often use in conversation. These features lend authenticity to the classroom situation
being analyzed, allowing teachers to view teaching in all of its complexity.
Video cases also allow the teacher to dissect teaching by replaying classroom
episodes in order to either intensely focus on a single issue (Sherin, 2000) or to
identify and examine multiple issues of teaching that often arise in a single video case
(Wang & Hartley, 2003). This repeated viewing gives teachers the opportunity to
closely examine student dialogue to make sense of what is said, an opportunity that is
often missed while teaching a classroom full of students (Sherin, 2000,2004).
Furthermore, cycles of repeated viewing and examination of issues help teachers
develop skills of fine-grained analysis, similar to those used by a researcher, which
may help them continue to study and refine their teaching after the teacher education
program has ended.
Finally, video cases provide a means of seeing Standards-based practices
(Wang & Hartley, 2003), an opportunity that may otherwise be lacking in a teacher
preparation program if a preservice teacher completes field and student teaching
experiences with teachers who use more traditional practices. This is significant in
that it allows preservice teachers to connect theories of learning studied in university
coursework with actual classroom practice and to develop a vision of what is possible
(Friel & Carboni, 2000; Wang & Hartley, 2003).
Outcomes o f Using Video Cases
In a review of studies focused on the use of video in teacher education, Wang
and Hartley (2003) found that, overall, video cases better help to develop knowledge
and skills of observation than do written cases. Sherin and Han (2004) characterize
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the learning that occurs through the use of video cases as the development of a
“professional vision,” or a way of viewing the events that are important in a
profession.
A critical part of such knowledge or vision that is developed through the use
of video is a deeper understanding of students’ mathematical ideas. By their own
reports, teachers who viewed videos cases of instruction became more aware of
student ideas and how they develop, and subsequently paid more attention to such
ideas in their teaching practice (Borko & Putnam, 1996; Sherin, 2000,2004). Other
researchers lend support to this finding. Studies of both preservice and inservice
teachers have found that during a video-based education program, teachers
increasingly focused their attention on students’ mathematical thinking (Borko &
Putnam, 1996; Friel & Carboni, 2000; Richardson, 1999; Sherin & Han, 2004; Sherin
& van Es, 2005; van Es & Sherin, 2005). Sherin and van Es (2005) report that the
increased access to student thinking that video provides is critical in changing teacher
thinking. Even without a facilitator present to guide their conversation and push their
thinking, teachers in Copeland and Decker’s (1996) study were found to adapt and
develop their ideas about teaching and learning.
Through the use of video, teachers develop increasingly sophisticated ways of
examining student ideas (Richardson, 1999; Sherin, 2004) and learn to think about
and offer explanations of student comments that may not initially be clear to them
(Sherin & Han, 2004). For example, in Sherin and van Es’ (2005) work with inservice
teachers in the context of a video club, they observed a dramatic shift in the teachers’
focus from pedagogical issues related to the teacher in the video to the mathematical
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thinking of students. In using video cases with preservice teachers, these authors also
noted a significant shift, this time from providing literal descriptions of classroom
events to focusing reflections on issues of teaching and learning. Videos also provide
a means of helping teachers become more adept in identifying student learning
problems (Wang & Hartley, 2003). It has been found that practicing teachers often
respond differently to situations on video than they do in their own practice, and thus
begin to learn to examine their own classroom interactions in a new way (Sherin,
2003,2004).
Although some effects of using video cases in teacher education have been
studied empirically, others are more assumed than documented (Wang & Hartley,
2003). For instance, we do not yet understand the extent to which the ideas that
preservice teachers develop through the use of video cases are consistent with those
of teacher education reformers, nor do we know the extent to which the skills and
dispositions developed through the use of videos are transferred into practice (Seago,
2004; Wang & Hartley, 2003). Researchers who study the use of video are wellaware that there is still much work to be done (Copeland & Decker, 1996;
Richardson, 1999; Sherin, 2004).
Challenges
The use of video is not without its challenges. Seago (2004) notes two
practices—teacher bashing and offering only complementary comments—that limit a
teacher’s progress in developing habits of inquiry. To avoid the second, Ball and
Cohen (1999) recommend that teachers first view video from the classroom of a
teacher who they do not know before they view the teaching of themselves or a
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colleague. Analyzing video of someone the teacher does not know allows for a level
of scrutiny that teachers might not be willing to engage in if they feel that their
comments might be hurtful to the teacher whose classroom is being analyzed. In
analyzing the practices of a stranger, it is easier to disagree with instructional
decisions and raise concerns about teaching practices.
Other challenges are also discussed in the literature. In Friel and Carboni’s
(2000) work with preservice teachers, they found that after viewing videos, many of
the prospective teachers did, in fact, begin to focus on a need for students to talk
about their thinking, but failed to consider what might be learned from this talk.
Sherin (2003) found that although video helped teachers learn to view teaching from
a different perspective, practical issues were still a significant concern. Wang and
Hartley (2003) remind us that the way in which teachers view video cases, like the
way they read and interpret written cases, is shaped by prior experiences and
perspectives.
Also consistent with the use of written cases, the use of video cases of
teaching does not automatically produce learning (Seago, 2004). Instead, the teacher
educator is crucial to the success of using video cases in both preservice and inservice
teacher education (Borko, 2004; Sherin & van Es, 2005; van Es & Sherin, 2005). Not
only do the teacher educator’s goals for using video cases need to match the goals of
the case developers (Richardson, 1999), but the teacher educator also needs to
consciously work to establish a community of learners where inquiry and opposing
viewpoints are valued in order to maximize the potential of the video cases (Borko,
2004).
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Summary
It is generally recognized by teacher educators that reflection is a key to
improving practice and to maintaining professional growth throughout one’s career. It
is also recognized, however, that many teachers, especially those at the beginning of
their career, do not necessarily know what it means to reflect on one’s practice.
Fortunately, research has shown that reflective skills can be taught in teacher
education programs. Peer discourse that is grounded in artifacts of practice is one
means of developing such skills.
The use of video-based cases of instruction is thought to hold much promise
for developing reflective skills in preservice teachers, as it portrays teaching in an
authentic way and provides a means for preservice teachers to articulate their
interpretations of classroom events, consider alternative interpretations, and become
more aware of student ideas and how they develop. Unfortunately, however, concrete
evidence is lacking. It is not yet fully understood, for instance, to what extent the
ideas that preservice teachers develop through the analysis of video cases are
consistent with those of teacher education reformers, nor is it known to what extent
the reflective skills that are developed through analyzing the teaching practices of
another teacher transfer to analyzing one’s own teaching (Wang & Hartley, 2003).
Wang and Hartley’s (2003) review of the use of video cases in teacher
education reveals that many previous studies of the use of video cases in preservice
teacher education have focused on the effects of viewing a single or very small
number of video cases. In addition, many have focused on a single issue, such as
classroom management or cooperative learning, and a number of these studies have
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used video as an exemplar, rather than as a site for inquiry about issues of teaching
for understanding. In fact, in some cases, video was used as a means of assessing a
teacher.
In contrast, a small number of more recent works have begun focusing on the
use of video as a means for promoting teacher reflection (e.g., Sherin & van Es, 2005;
van Es & Sherin, 2005). These works examine more long-term use of video, although
in most cases, the video is of the teacher’s own practice. In contrast, the current study
looks at whether engaging in sustained, focused reflection grounded in video of other
teachers’ practice develops in preservice teachers habits of reflection and whether
such habits help preservice teachers better reflect on their own teaching.
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CHAPTER 3
THEORETICAL FRAMEWORK

I begin this chapter by discussing components of reflective thinking that have
been the focus of previous works and then more specifically look at frameworks that
have been used to analyze the level of teachers’ reflections. I end the chapter by
discussing how previous models for analyzing teacher reflection have been adapted to
develop the framework that I used to guide my analysis of the nature of the preservice
teachers’ reflections.
Components o f Reflective Thinking
In order to assess teacher reflection, various researchers have considered
components of reflective thinking to focus on in their work. The criteria they use are
typically identified based on the concerns of the researcher or of the participants in
the study (Lee, 2005). For example, Lee identifies the components of reflection to be
attitudes, process, content, and depth, although he focuses only on the latter two
components in his most recent work. He defines the content of reflection as the
teachers’ main concern, and the depth of the reflection as how they develop in the
thinking process. This depth can be at one of three levels, which will be discussed
further in the next section of this paper.
Ward and McCotter (2004) have identified similar qualities of reflection.
They use the term focus in the same manner as Lee uses content, to describe the focus
of the teachers’ concerns, which may include self, students, or broader concerns of
student learning. Inquiry examines how questions are asked rather than simply if
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questioning is present, and the quality of change examines how inquiry changes
practice and perspective.
Van Es and Sherin (2005) offer a more detailed way of studying reflection,
specifically in the context of teachers participating in a video club. The aspects of
reflection that they focus on include five different categories: agent, topic, stance,
specificity and video focus. Agent refers to who the teacher comments on, and could
include student, teacher, self, curriculum developer, or other. Topic describes what
the teacher discussed, including mathematical thinking, pedagogy, climate,
management or other. These two qualities of reflection, agent and topic, seem to
break down Lee’s content and Ward and McCotter’s focus to delineate both the who
and the what that are the objects of the teachers’ reflections. Van Es and Sherin’s
third category, stance, describes how the teacher analyzed practice, by either
describing, interpreting or evaluating. Specificity describes whether observations were
general or specific and video focus refers to whether the teachers grounded their
comments in a video of teaching that they had viewed. This fifth category could
reasonably be adapted for use in other analyses grounded in evidence, such as written
cases or examples of student work.
Levels o f Reflection
It is generally accepted that there exist various levels of reflection, progressing
from low-level reflections where teachers merely describe events to higher levels of
reflection in which the teacher synthesizes information and considers alternate points
of view with the intent of rethinking teaching choices (Breyfogle, 2005; Lee, 2005;
Manouchehri, 2002; Sherin & Han, 2004; Ward & McCotter, 2004). Various
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researchers, however, have identified different numbers of levels and have given
these levels different names. Five different models of reflection are summarized in
Table 1. The table also depicts my interpretation of how the various models may be
compatible. For instance, I interpret Lee’s rationalization level as encompassing
Manouchehri’s exploring and theorizing levels.
Evidence indicates that reaching the highest levels of reflection may be
difficult for preservice teachers and may require substantial support and scaffolding.
Ward and McCotter (2004), for example, found that reaching the transformative level
of reflection is unusual for preservice teachers. In fact, in their own courses, they aim
to help preservice teachers reach the dialogic, rather than the transformative, level of
reflection by the end of their professional preparation. They stress that in doing so,
they are not lowering their expectations, but, instead, are meeting the immediate
needs of the preservice teachers, whose main foci are on gaining competency in
teaching tasks and on self-focused concerns.
In his study of preservice Korean teachers participating in a field experience,
Lee (2005) found that early in the field experience, his participants reflected mainly at
the recall level, with only a small amount of reflection occurring at the rationalization
level. As the preservice teachers progressed through the field experience, the number
of reflections at the recall level decreased and those at the rationalization and
reflectivity levels increased, but the level of reflection was not consistently high. Lee
found that the level of reflection depended both on the content of the reflection and
the mode of communication. For instance, one participant exhibited a high level of
reflection when focusing on students, but lower levels when focusing on pedagogy

30

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 1
Levels o f Reflection in the Literature
Sherin and
Han, 2004
Level 1:
restating what
a student has
said

Lee, 2005

Ward and
McCotter, 2004
Recall:
Routine:
describes what
definitive
was
statements that
experienced
reveal lack of
curiosity or lack
of attention to
complexity
Level 2:
Rationalization: Technical:
some analysis looks for
used as a means
relationships;
to solve
of student
thinking in an interprets
problems, but
effort to try to experience with does not
rationale
question the
understand
the meaning
nature of the
of students’
problem itself;
comments or
does not use
methods
perspective of
students or
peers
Dialogic:
discussion and
consideration of
others’ views;
grappling with
issues of
Reflectivity:
learning
approaches
experiences
with the
Transformative:
intention of
questions
changing and/or fundamental
improving in
Level 3:
assumptions
generalization the future
and purposes
deeply
and synthesis
of students’
thinking

Breyfogle,
2005
Explain but
not question

Manouchehri,
2002
Describing:
recall of
classroom
events

Question but
not explain:
questions
the best
course of
action, but
unable to
develop plan
Question
and explore:
beginnings
of
questioning
behavior
along with
development
of a set of
alternatives
or
possibilities

Explaining:
explore cause
and effect
relationships
of teaching
actions

Exploring:
thoughtful
about
classroom
events; able
to view
episodes as
an outside
observer

Theorizing:
explains how
one knows
what they
know;
references to
research,
experience,
course work
Confronting:
search for
alternative
theories to
explain events
and actions
Restructuring:
revisits event
with the intent
of re
organizing
actions or
choices
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and curriculum. In terms of mode of communication, some participants reflected a
higher level when reflecting verbally, while others exhibited a higher level of
reflection in written form.
Manouchehri (2002)—in her study of two preservice teachers participating in
a joint field experience—found that peer discourse may be one means of raising the
level of reflection in preservice teachers. Like those in Lee’s study, the preservice
teachers in her study also initially reflected mainly at the describing and explaining
levels. One of the teachers reached the theorizing level, but failed to consider
alternative interpretations of her ideas; instead, she was confident that her
interpretations of events were accurate. By requiring these preservice teachers to
engage in discussions about their mentors’ and their own practices, Manouchehri
pushed these teachers to elaborate on and justify their thinking and consider alternate
perspectives, which helped to raise the level of their reflection to the theorizing,
confronting and restructuring levels.
Working with inservice teachers in the context of a video club, Sherin and
Han (2004) again found that teachers began by reflecting at Level 1, merely
describing events in the video. In later video club sessions, the teachers increasingly
reflected at Levels 2 and 3. In addition, whereas early on all Level 3 reflections were
initiated by the researcher, in latter video club meetings essentially all of the Level 3
analyses were initiated by the teachers. These results indicate that the teachers in this
study were able to develop the ability to analyze instances of practice in more
advanced ways and that they were able to learn to focus their analysis on more
complicated issues. Taken as a whole, these studies indicate that although teachers do
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not naturally reflect at a high level, reflective skills can be taught to both preservice
and inservice teachers.

Frameworkfor the Study
The theoretical framework for this study was adapted from the work of van Es
and Sherin (2005). In order to assess changes in the nature of the preservice teachers’
reflections, I focus on four main attributes of reflection: agent, topic, level and
grounding. Agent and topic come directly from van Es and Sherin’s work, while
grounding is an adaptation of their “video focus”. Level is a replacement of van Es
and Sherin's “stance” by Manouchehri’s (2002) more detailed “level of reflection”.
Each of these attributes is explained in more detail in the following sections.

Agent
Agent refers to who the participants focus on in their reflections, and could be
a student, the teacher in the case study, themselves, curriculum designers, or others
(van Es & Sherin, 2005). Knowing the object of the preservice teachers’ reflections
allows for the analysis of whether there is a change in the agent they are focusing on
in their reflection, as well as whether they are able to reflect on a particular agent
better than others, as has been previously found (Lee, 2005). For instance, it might be
the case that the reflections on students remain at a relatively low level, while the
reflections on teachers increase significantly.
Topic
Topic refers to what is focused on in the reflection; examples include student
mathematical thinking, pedagogical issues, classroom management, and mathematics
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(van Es & Sherin, 2005). Given the focus of the methods course on student thinking,
one would expect that the reflections that have student as the agent would also have
mathematical thinking as the topic. However, it is possible that other issues, such as
classroom management, could also arise. Thus, knowing the topic allows one to
determine whether the focus of the preservice teachers’ reflections remains on
teaching for student understanding, as was the goal of the methods course, or whether
other issues become prevalent in their reflections.

Grounded
One of the goals of using both written and video cases, as well as other
artifacts of practice, as learning tools in the methods course was to have the
preservice teachers develop the habit of basing their analyses in evidence, as opposed
to making conjectures based on hearsay or recollection. In the framework, ‘grounded’
or ‘not grounded’ indicates whether or not the preservice teachers’ reflections are
grounded in evidence. This is an adaptation of van Es and Sherin’s (2005) category
‘video focus.’ Because not all of the reflection in the current study is focused on
video cases of teaching, the evidence the statements are grounded in could be from
written or video cases of teaching, segments from audiotapes of the preservice
teachers’ own field experience teaching, or documentation provided by a peer during
a field experience. For verbal reflections that are grounded in evidence, it will also be
identified whether the grounding was prompted or unprompted. This is critical to
developing a reflective stance—if the preservice teachers are to continue to ground
their analyses in evidence after a university course is over, they need to move away
from a dependence on external prompting.
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Level o f Reflection
Measuring the level of the preservice teachers’ reflection is a main focus of
this study, as increasing the reflective abilities of preservice teachers was an
important goal of the methods course. Levels of reflection provide a means for
documenting and understanding changes in reflective abilities. In this study, van Es
and Sherin’s (2005) idea of a teacher’s ‘stance,’ which indicates whether teachers
describe, interpret or evaluate classroom interactions, is replaced with Manouchehri’s
(2002) ‘levels of reflection’ to provide for a more detailed level of analysis.
Manouchehri described five levels of reflection: describing, explaining, theorizing,
confronting, and restructuring (see Table 2). Each of these levels is described in more
detail below.
In the current study, a preservice teacher who is at the describing level simply
reports a classroom event or student explanation that they observed. Explaining

Table 2
Levels o f Reflection in the Study
Level
Describing
Explaining
Theorizing
Confronting

Restructuring

Description
Reports a classroom event with no interpretation
Discusses possible causes of classroom events or student
thinking
Refers to research, course readings, or other evidence to provide
support for analysis
Considers alternate explanations for events and/or considers
others’ points of view
Beginning to question fundamental assumptions about teaching
Focuses on how an experience could be redesigned to avoid
potential problems or better support student learning
Must show evidence of theorizing and confronting
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indicates that the preservice teacher discusses potential causes of events. For instance,
when a preservice teacher explains, he or she might conjecture that a specific teacher
action may have led to a student action or might try to explain why they believe a
student interpreted a problem as he or she did.
At the theorizing level, the preservice teacher refers to research or course
readings in a way that adds support to his or her analysis, or provides substantial
evidence from transcripts and/or student written work to justify the analysis. The
fourth level, confronting, indicates that the preservice teacher considers alternate
explanations for events and/or considers others’ points of view. In addition, a
preservice teacher who has a confronting stance shows an indication that they are
beginning to question their fundamental assumptions about teaching, similar to what
Ward and McCotter (2004) describe as a transformative reflective level.
At the highest level, restructuring, the preservice teacher’s reflection is
focused on how an experience—either their own or another teacher’s—could be
redesigned to avoid potential problems or to better support student learning. To be
designated at this highest level, the preservice teacher must show evidence of
theorizing and confronting as they consider and weigh alternative instructional
decisions. This level also indicates that the preservice teacher shows evidence of
reexamining his or her fundamental beliefs and assumptions about teaching and
learning.
Summary
The attributes of reflection used by other researchers allowed me to consider
how to best document the changes in the preservice teachers’ reflection in this study

36

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

and informed the framework described in the second part of the chapter—analyzing
reflection in terms of the agent, topic, grounding and level. This framework, in turn,
informed the methodology, which is described in the next chapter.
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CHAPTER 4
METHODOLOGY
Design o f the Study
Both qualitative and quantitative analyses were used to understand the nature
of the preservice teachers’ reflective practices throughout the semester they were
enrolled in their first mathematics methods course. The study used a quasiexperimental design (Campbell & Stanley, 1963) to compare the reflective skills of
preservice teachers who engaged in sustained reflection grounded in video-taped
episodes of classroom practice with those who engaged in less sustained and focused
reflection. A quasi-experimental design was used because the groups of preservice
teachers who were being compared were formed naturally based on enrollments in a
middle school mathematics methods course during two different semesters.
Although these two groups of teachers were believed to be similar both
demographically and in terms of their initial beliefs about teaching mathematics,
mathematics autobiographies written at the start of each semester, as well as the first
class discussion of a case of teaching in each semester, were used to look for any
differences between the two groups at the start of their respective semester.
Context
Participants
The participants in this study were preservice teachers who were enrolled in a
middle school mathematics methods course during the spring 2004 or spring 2005
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semester as part of their secondary school mathematics teacher education program at
a large Midwestern university. There were 19 preservice teachers who completed the
course during the spring 2004 semester and 21 during the spring 2005 semester.
Those preservice teachers who were enrolled in the spring 2004 semester were
considered the comparison group, while those enrolled in the spring 2005 semester
were the experimental group.
The preservice teachers enrolled in this course were mainly sophomore and
junior-level university students and were mostly traditional college-age students,
although each semester the class included two to three non-traditional students. The
majority of the participants in this study had received traditional mathematics
instruction in their own pre-college courses. There was at least one exception to this
each semester, however; these preservice teachers came from high schools that had
used a National Science Foundation funded mathematics curriculum that was aligned
with the goals of the NCTM Standards. Some of the preservice teachers in each
course had participated or were currently participating in pre-internship experiences
as part of a general education course; others were not scheduled to do this until the
following semester.
During the spring 2004 semester, I worked in the methods course under my
faculty advisor as part of a teaching internship that was required as part of my
doctorate program. During this semester, my faculty advisor was the primary
instructor, but I, along with two other doctoral students, was involved in course
planning, classroom instruction, and assessment. In the spring 2005 semester, I
independently taught the course. During this time, my faculty advisor and I met
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regularly to discuss issues that arose in the course and to analyze the video tapes of
my class sessions. This analysis focused on my teaching practice, not on the reflective
practices of the preservice teachers.
The Methods Course
The middle school mathematics methods course is the first in a series of three
methods courses that the mathematics department offers to prospective secondary
school teachers. This course is required for both mathematics education majors and
minors, so the preservice teachers’ level of mathematical interest varies to some
degree.
The focus of this course is on teaching for student understanding by accessing
and building on student thinking. Class materials include cases of teaching, student
work, and readings from a range of mathematics education publications, including
portions of the NCTM Standards (2000). During the spring 2004 semester, the cases
of teaching used were mainly in written format and drawn from a variety of sources.
Some brief video clips were also used. These video clips came from a variety of
classrooms and depicted the teaching and learning of a number of different
mathematical topics. In short, although the focus of each case was on student
thinking, the cases did not form a coherent curriculum. The course instructors’
awareness of this limitation led to the adoption of a video case professional
development curriculum for the course as soon as one became available.
In the spring 2005 semester the curriculum Learning and Teaching Linear
Functions: Video Cases for Mathematics Professional Development, 6-10 [LTLF]
(Seago, Mumme, & Branca, 2004) was used in the methods course to provide the
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preservice teachers with an opportunity to engage in sustained, focused reflection
grounded in the video cases of teaching that are central to this curriculum. This
curriculum was chosen to provide a more coherent pedagogical focus for the methods
course and because of its potential to deepen the preservice mathematics teachers’
understanding of the mathematics of linear functions. It also provided a context for
the aforementioned focus on understanding student thinking.
A key component of the course during both semesters was a group field
experience with an intensive reflection component. The field experience component
of the course consisted of three whole-class visits to local seventh and eighth grade
mathematics classrooms. The field experiences took place near mid-semester, after
cases of teaching had been analyzed and discussed in class. During these experiences,
each preservice teacher facilitated a small group of students, typically three to four, as
they worked to solve a mathematics problem. This work was intended to help the
preservice teachers further their understanding of how middle school students think
mathematically and also to provide an opportunity for the preservice teachers to
practice their questioning and listening skills. It was not intended that the preservice
teachers would “teach” the middle school students how to solve the problem, nor
were the students expected to necessarily arrive at a final solution. Instead, the goal
was for the preservice teachers to learn as much as possible about the students’
thinking and to facilitate the students’ development of a better understanding of the
mathematics involved in the problem. The problems that were chosen for the field
experiences were ones that had previously been discussed and analyzed in the
methods course. This meant that the preservice teachers were very familiar with the
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mathematics involved in these problems and had discovered different approaches
students might take to solve them. In addition, the problems allowed for multiple
solution strategies and thus provided the opportunity for rich mathematical
discussions, as not all of the middle school students would necessarily think about
them in the same way.
Video Cases for Mathematics Professional Development
The video-based professional development curriculum, Learning and
Teaching Linear Functions: Video Cases for Mathematics Professional Development,
6-10 [LTLF] (Seago et al., 2004) that was used in the methods course during the
spring 2005 semester was chosen to provide an opportunity for the preservice
teachers to engage in focused, sustained reflection grounded in video cases of
teaching. Unless otherwise indicated, the general description of the video cases
provided below is adapted from the facilitator’s guide that is contained with the LTLF
curriculum (Seago et al., 2004).
The LTLF curriculum was developed under a grant from the National Science
Foundation to provide professional development for teachers in grades 6-10.
According to the LTLF authors,
The modules are designed to provide teachers with opportunities to
study and analyze the complex and subtle nature of teaching
mathematics. The goal of this professional development experience is
to help teachers develop knowledge, skills, and sensibilities to reason
and make informed decisions about their own teaching. (Seago et al.,
2004, p. 4)
The materials focus both on developing teachers’ understanding of the mathematics
of linear functions, as well as their understanding of pedagogical issues associated
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with teaching this topic. The authors also focus on building a set of professional and
sociomathematical norms for learning about teaching. These include adopting an
inquisitive stance toward teaching, providing evidence to support claims, engaging in
respectful yet critical analysis, and raising questions that push other members of the
group to carefully think about their mathematical and pedagogical reasoning.
According to Seago (2004), the LTLF authors chose to use a video format
because it provided an opportunity to study instances of teaching that are distant from
one’s own practice, and would thus provide an opportunity to think about what might
have been the reasoning behind teacher’s decisions or student’s solutions. The
development of these materials was guided by four assumptions about the teaching of
mathematics: it is complex; it involves a deep understanding of mathematics; there is
a dynamic relationship between teaching, learning and context; and inquiry and
analysis are necessary to improve practice. To reflect these assumptions, the video
cases are not presented as exemplars of teaching, but rather are intended to stimulate
inquiry and reflection.
The portion of the curriculum that was used in the methods course consisted
of eight modules designed for 3-hour-long sessions. Because the methods course was
scheduled for two 110-minute meetings per week, the modules were used in twelve
class sessions at the start of the semester. Oftentimes portions of two different
modules were used in a single class session, as the module from the previous class
session would need to be completed before a new module was begun.
Each case includes mathematical tasks that the preservice teachers were asked
to work out and think about themselves before they watched students engaged with
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the same tasks. After multiple solutions to such tasks were discussed as a group, one
or two three- to eight-minute video clips were viewed. The LTLF video clips are
unedited portions of lessons filmed in actual grade 3-8 classrooms. Each clip shows
students discussing problems that involve linear relationships, and often depicts ways
of thinking about problems that are not immediately obvious to the viewer. After each
video clip was viewed, the preservice teachers were first asked to reflect on the video
individually and then participated in a whole-class discussion about mathematical and
pedagogical issues in the video case. These discussions were guided by prompts that
are included in the LTLF facilitator materials. These materials also include
facilitation notes, session agendas, lesson graphs, student handouts, video transcripts,
suggested readings and power point slides. The slides include the mathematical tasks
that are used in the video segments, as well as writing and reflection prompts to be
used before and after the video segments are viewed. During the methods course,
annotated agendas, facilitator notes, powerpoint slides, and question prompts that are
included with the LTLF curriculum provided the core of the plan for instruction. The
main adaptations to the curriculum involved reworking the agendas from eight 3-hour
sessions to twelve 110-minute sessions and modifying the few tasks that relied on
access to one’s own classroom.
Data Collection
The data for this study were video tapes of the mathematics methods course
sessions and written work submitted by the preservice teachers as part of the course
requirements. A summary of the data sources used to address each research question
is shown in Table 3 and a timetable for when the written papers were assigned each
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semester can be found in Appendix A. I elaborate on each of these sets of data in the
following sections.

Table 3
Data Sources Used to Address Each Research Question
Research Question 1

Research Question 2

Research Question 3

Changes during reflection
on others
Transcripts of spring 2005
class discussions

Comparing reflection on
others and self
Transcripts of spring 2005
class discussions

Comparing comparison
and experimental groups
Mathematics
autobiographies

Initial reflection paper

Three field experience
reflection papers

Transcript of first wholegroup discussion focusing
on the analysis of a case
of teaching from each
semester

Portion of 2005 final
examination

Three field experience
reflection papers from
each semester
Portion of final exam from
each semester
Videotapes o f Methods Course
During both the spring 2004 and spring 2005 semesters, each class session of
the mathematics methods course that met at the university was videotaped. This
taping included both whole- and small-group discussions; external microphones were
used to capture as much discussion as possible. The course included discussions
about the preservice teachers’ own mathematical thinking, as well as pedagogical and
mathematical issues that were identified in the cases of teaching analyzed in the
course.
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In order to focus the analysis in this study on reflection on teaching and to
reduce the data to a manageable amount of material, only the portions of the
videotapes from the spring 2005 semester that included whole-class discussions
focused on student thinking and pedagogical issues were transcribed and used as part
of the data set for this study. I chose to use whole-class discussion because these
discussions represent the ideas to which each member of the class was exposed, as
opposed to ideas that were only considered by a small portion of the study
participants. The transcripts of these class sessions were coded to analyze the
preservice teachers’ reflections throughout the semester they were enrolled in the
methods course.
The first whole-class discussion from the spring 2004 semester video that
centered on an analysis of a case of teaching was also transcribed and used to assess
comparability between the comparison and experimental groups at the start of each
semester. As with the spring 2005 tapes, only the portion of this video that included
whole-class discussion focused on student thinking and pedagogical issues was
transcribed. This class discussion will be compared with the first transcribed class
session from the spring 2005 semester.
Course Assignments
Another source of data was the preservice teachers’ work submitted as a
normal part of the methods course. In the following, I briefly describe the major
course assignments that contributed to this study. These assignments, with the
exception of the analysis of a written case of teaching early in the spring 2005
semester, were required of preservice teachers enrolled in the methods course during
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both semesters in which data was collected, thus provide a means of comparing the
two groups of preservice teachers.
Mathematics autobiography. At the start of each semester, the preservice
teachers were required to write a mathematics autobiography that described their
history as a student of mathematics, their beliefs about mathematics as a subject and
their views about the teaching and learning of mathematics. Of particular interest in
this study was the preservice teachers’ response to a prompt that asked them to
choose from among six cartoons the one that depicted a “typical” mathematics
classroom and then an “ideal” mathematics classroom (Fleener, Dupree, & Craven,
1997). In addition, they were asked to provide an explanation for the cartoons that
they chose. The preservice teachers’ responses to the autobiography prompts were
used to give an accounting of initial differences in beliefs about teaching and learning
and also of differences in predisposition toward reflectivity between preservice
teachers in the comparison and experimental groups. Understanding such initial
differences was important to interpreting comparisons between the reflective habits of
these two groups of teachers later in the methods course.
Initial reflective paper. The first analytical writing assignment given during
the spring 2005 semester was one in which the preservice teachers were asked to
analyze the practices of two teachers as described in a written case of teaching
(Smith, Silver, Stein, Boston, & Henningsen, 2005). The teachers in the case study
were both working with their classes on a linear growth problem. One of the teachers
was an experienced teacher who was trying to change her practice to build on student
thinking, while the other was a new teacher with the same goal.
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For their assignment, the preservice teachers were required to analyze the
thinking of the students in the cases, as well as the classroom interactions. For this
latter task, the preservice teachers were asked to use Smith’s (2000) criteria for
redefining one teacher’s success for herself and her students. These criteria include
expectations for mathematical tasks, task solutions, questioning, justification, using
tools to support student thinking, and mathematical communication. The papers were
used to assess the experimental groups’ level of personal reflection on the teaching of
others early in the semester in which they were enrolled in the methods course. Since
this assignment was not given during the spring 2004 semester, this data will only be
used to address the first two research questions.
Field experience reflection. During each of three field experiences in local
middle school mathematics classrooms, the preservice teachers were required to
audiotape their sessions with the groups of middle school students with whom they
were assigned to work. In addition, each preservice teacher was paired with another
member of the methods class who documented his or her work with the group. In
particular, the documenter was asked to look for successes and missed opportunities
in three categories: giving the right amount of information, pushing students to think
harder, and checking student understanding. During each of the three field
experiences, each preservice teacher had an opportunity to facilitate a group and to
serve as a documenter at least once.
Following each field experience, the preservice teachers were required to
write a paper in which they reflected on their facilitation and the insight that they
gained about the thinking of the students in their group. As part of this analysis, the
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preservice teachers were asked to analyze how they as the teacher helped or hindered
the development of students’ mathematical understanding of the problem. They were
required to transcribe a portion of their audio tape to include as an appendix of their
paper and to use as a basis for their analysis of student thinking. The preservice
teachers were asked to support their analysis with evidence from the transcript of
their work with their group and the written documentation that their classmate
provided.
These field experience reflection papers were used to analyze the preservice
teachers’ level of reflection as they reflected on their own teaching. The results were
used in two ways: (1) to compare the experimental group of preservice teachers’ level
of reflection in different situations; and (2) to compare the reflective practices of the
comparison and experimental groups of preservice teachers.
Final examination. One component of the final course examination asked the
preservice teachers to watch a video clip of teaching and write an analysis of the
student thinking seen in the video and of the instructional decisions made by the
teacher. Transcripts of the video clip were provided to aid in this analysis. Although
comparable, the video clips used during the two semesters were not the same. During
the spring 2004 semester, a video clip from a local teacher’s classroom was used,
while during the spring 2005 semester, the video clip was taken from extension
materials provided with the LTLF curriculum.
This portion of the final exam was used to analyze the reflective practices of
both groups of preservice teachers at the end of each semester. This data also
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provided evidence of how the preservice teachers reflected on the practices of other
teachers after they had the opportunity to reflect on their own practice.
Data Analysis
Both qualitative and quantitative analyses were used to understand the level of
reflection of the preservice teachers in this study. In particular, the qualitative analysis
focused on three different aspects of the preservice teachers’ reflection: (1) how the
nature of the preservice teachers’ reflections on others’ teaching changed throughout
the semester (Research Question 1); (2) how the nature of the preservice teachers’
reflection on others’ teaching was related to the nature of their reflection when they
analyzed their own teaching during the required field experience component of the
methods course (Research Question 2); and (3) how the individual reflections of
preservice teachers who participated in sustained, focused reflection that was
grounded in the LTLF curriculum compared to the level of reflection of preservice
teachers who engaged in less sustained and focused reflection (Research Question 3).
Once the qualitative analysis was completed, quantitative methods were used to
validate the hypotheses that were developed through the qualitative analysis (Chi,
1997).
Analysis o f Mathematics Education Autobiographies
The mathematics education autobiographies written by the preservice teachers
in both the comparison and experimental groups were used to assess differences
among the two groups at the beginning of the methods course in terms of their beliefs
about teaching and learning mathematics, as well as differences in their predisposition
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toward reflectivity. The preservice teachers’ responses to two particular questions—
describing a typical mathematics classroom and an ideal mathematics classroom—
were used to identify their initial beliefs about teaching and learning. As a writing
prompt, the preservice teachers were asked to choose from among six cartoons
depicting school situations (Fleener et al., 1997) the one that best characterized a
typical and an ideal mathematics classroom. In addition to analyzing the cartoon
choice and written response, the reflectivity in each autobiography was rated as high,
medium, or low, where high denoted reflection that demonstrated insight and depth
and in which the preservice teacher seemed to thoughtfully consider his or her views
of teaching. A low rating denoted superficial reflection in which the teacher
minimally supported his or her statements. The following are examples of excerpts
that were coded as low and high, respectively. Note that both preservice teachers
chose cartoon six as depicting an ideal mathematics classroom, but the level of
support for the choice was vastly different in the two responses. Most preservice
teacher responses were rated as medium, indicating a reflective ability between these
two extremes.
The ideal classroom is pictured in cartoon 6. Here the role of the
teacher seems to be that only of a facilitator. The “students” here are
obviously self-motivated and truly care about the direct outcome of
their studies. If this were the case in real classrooms the attention of
the instructor could be focused strictly on covering material content.
(Rick2, Mathematics Autobiography, Spring 2005)
An ideal classroom was portrayed in number six. Upon first glance, it
is not obvious who the teacher is. However, it is shown that each
student is working intently on a project and they are all examining
different aspects of the object they are studying. Whatever interests
them about the concept is keeping their attention because everyone is
working hard even though the teacher’s eyes are not on them. The
2 Pseudonyms are used for all preservice teachers and students in this study.
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difference in what they are each working on could be a result of their
different learning styles, how advanced they are in terms of the subject
they are working on, or the different parts in which the teacher
assigned them. If they later get into groups, each student could explain
what they had worked on. This will be much more beneficial to the
other students than simply having the teacher stand in front of the
room and explain each of the different parts of the object. In this
cartoon, the teacher is more of a facilitator. She walks around the room
and observes how well each student is doing with their task, which
could be looked on as a “mini-assessment.” If a student seems to be
struggling or has comprehended what she had originally asked, she or
he will give extra attention like is being given at the blackboard right
now. The students will all feel comfortable asking her questions
because it is on a one-on-one basis, and since they are interested in
what they are doing, their curiosity will be peaked. Once the work is
finished, it will be the teacher’s role to bring all of the students
together to present their information and to facilitate the discussion on
what they say as the connection between what each person was doing.
(Renee, Mathematics Autobiography, Spring 2004)
Analysis o f Discussion and Assignment Data
Verbal analysis, modeled after the framework provided by Chi (1997), was
used to analyze the nature of the reflective practices of the preservice teachers in this
study as they participated in whole group discussions centered around the LTLF
curriculum. The intent of this methodology is to “capture the representation of
knowledge that a learner has and how that representation changes with acquisition” of
additional knowledge (Chi, 1997, p. 274). As explained by Chi, verbal analysis
includes a quantifying of the qualitative coding of the contents of verbal data that
goes beyond direct counting methods. This is done to make the interpretations of the
results of a qualitative analysis less subjective.
Data preparation. As a first step in the analysis, all of the portions of the
classroom video tapes from the spring 2005 mathematics methods course that
included whole-class discussion focused on students’ mathematical thinking and
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pedagogical issues were transcribed. In addition, the first whole-class discussion from
the spring 2004 semester that met the same criteria was also transcribed. As explained
in the Videotapes o f Methods Course section, small-group discussions and
discussions that focused on issues other than those named above were excluded from
the current analysis.
To aid in coding the verbal data, the video transcripts were segmented into
idea units, with the segment boundaries determined by a substantial change in the
idea being discussed. In many cases, a change in the speaker determined a new idea
unit, but this was not necessarily the case. In a small number of instances, an idea unit
was an exchange between two speakers where the two quickly built off of each other
to articulate a single idea. In other cases, a single speaker changed topics in the midst
of a segment of dialogue, which resulted in the dialogue being segmented into two
idea units (Chi, 1997). If the same idea was repeated more than once by a single
person in a way that closely resembled the first utterance of the idea—even if another
person spoke in between—the idea was only coded once for each coding category to
avoid overestimating the occurrence of reflective statements. If an idea was
significantly revised by a speaker in subsequent dialogue, however, it was coded
again to capture different levels or types of reflection.
The written work that was analyzed as part of this study—an analysis of a
written case of teaching, three field experience reflection papers, and a portion of the
final examination in which the preservice teachers were required to analyze an
instance of teaching—was segmented in a manner similar to that of the video
transcripts. In this case, an idea unit represented a single coherent idea. For example,
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in the field experience papers, the preservice teachers were asked how they, as the
teacher, either helped or hindered student thinking. For this question prompt, each
way that they identified as helping or hindering was considered an idea unit.
Similarly, when asked about what they learned about student thinking, an idea unit
could be the analysis of a single student’s thinking, or a single insight about student
thinking in general. Some preservice teachers had a small number of idea units in
their papers, while others who were more reflective had a larger number.
Coding the data. The coding categories for all of the data sets follow from the
framework discussed in the Theoretical Framework section. Table 4 shows the four
main categories used to code the data—agent, topic, level, grounded—along with
subcategories for each. In the following, I provide further explanation of the
subcategories of “grounded” and their interaction with the “theorizing” subcategory
of the “level” category using examples from the study data.

Table 4
Coding Categories
Coding Category
Agent
Topic

Level

Grounded

Sub-categories
Student
Self
Teacher
Curriculum Designers
Mathematical Thinking
Pedagogical Issues
Classroom Management
Mathematics
Describing
Confronting
Explaining
Restructuring
Theorizing
Not grounded in evidence
Grounded in evidence, prompted
Grounded in evidence, unprompted
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In this study, the “grounded in evidence” category was further subdivided
when coding verbal reflections to indicate whether grounded comments were
prompted or unprompted. For instance, if the course instructor asked a preservice
teacher to provide evidence for their analysis, which the preservice teacher then
provided, the dialogue was coded as grounded and prompted. If, however, the
preservice teacher immediately provided evidence without being asked, the reflection
was coded as grounded and unprompted. This additional level of coding was used
only in classroom dialogue. In the written assignments, students were always asked to
refer to evidence, but additional prompting could not be provided as the paper was
being written. Thus, in all of the written papers, segments were simply coded as
grounded or not grounded.
In this study, simply citing a line number from a transcript was not considered
theorizing, but was coded as grounded. Similarly, if a preservice teacher referred to
student work but didn’t use it to provide convincing support for his or her analysis,
the passage would again be coded as grounded, but not as theorizing. As an example
of theorizing that was not grounded, consider the following excerpt from a spring
2005 class discussion:
It kind of goes along with that whole vocabulary idea, about what we
talked about last week. Um, I think it almost seems that she made an
assumption because she knows what he’s talking about because it
almost looks to me like he’s made the same kind of mistake in the
past, but because she knew what he was talking about, didn’t bother to
really enforce the correction on it, which, like she was saying earlier it
was kind of doing him a disservice later even when he gets to later
classes and tries to use that same idea. The other teachers aren’t going
to know what he’s talking about. (Steven, Spring 2005 Class 9
Discussion)
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This passage refers to a course reading (Pirie, 1998), and is thus coding as theorizing.
However, Steven does not cite a particular passage from the transcript that he is
reflecting on, thus this passage is not grounded.
Note that it was not necessary for a preservice teacher to refer to a course
reading in order for a passage to be coded as theorizing. The following excerpt from a
field experience paper is a reflection on student thinking that was coded as both
theorizing and grounded. In this passage, Nathan substantiates his analysis using both
student work and the transcript of his field experience session.
Yvette was thinking about the problem in the similar way as Terrance.
By observing her worksheet it is apparent that she added 4 to the
previous perimeter to find the next one. On the worksheet, Yvette
starts out at train 4 and adds 4 until she gets to train 30. So by this, I
conclude that Yvette was thinking about the problem recursively.
There is further evidence from the transcript. In line 165, after I asked
her how she found the perimeter for train 20, she says “I started out at
4 and kept on adding 4 and 4.” This further substantiates my belief
that Yvette is thinking about the problem by adding 4 to the previous
perimeter. (Nathan, Field experience 1 Paper, Spring 2005)
As a final example, contrast Nathan’s analysis with a passage from Ryan’s
field experience paper that also refers to the transcript (and is thus grounded), but is
clearly not at the same level as that above. In this case, Ryan explains why he
believes Tiana sees there is a pattern, but we do not learn from this passage how Ryan
believes she was thinking about the problem.
When Tiana wrote that you just count the tiles to get your answer, I
asked her how to get the number of tiles for size of 100. To my
surprise, she saw that there was a pattern. In line 21 of the transcript
she said there would be 100 on the top, 100 on the bottom, and 100 in
the middle. Even though this was incorrect she knew that there was a
pattern that the picture was following (Ryan, Field experience 2 paper,
Spring 2005).
Checking the coding. After the entire data set was coded, all the idea units that
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were coded at a particular level (e.g., describing, explaining, etc.) were compared to
ensure that the coding was consistent within each level. When idea units were
identified that seemed inconsistent with other idea units at a given level, those idea
units were reevaluated in the context of the particular document to determine whether
the coding needed to be changed. This constant comparative analysis (Glaser &
Strauss, 1967) was especially important for the level of reflection, as this coding
category was the most open to interpretation. In the other coding categories—agent,
topic and grounded—the coding was much more apparent.
After this initial comparison was completed and changes to the coding made,
a second comparative analysis was performed by looking at the levels separated by
agent and topic. As an example, all of the idea units coded with student as the agent
and theorizing as the level were compared to check for consistency in the coding. As
in the first comparative analysis, any idea units that had potentially inconsistent
coding were reevaluated in context to determine whether coding changes were
necessary. After these comparisons were made, the coding was deemed to be
consistent among the data sets.
Analyzing changes in reflection. To answer each of the three research
questions, the appropriate data sets (see Table 3) were analyzed. I began by chunking
the data into in five major groups: the initial reflective papers, class discussions
centered on the LTLF curriculum, class discussions focused on the course field
experiences, the field experience reflection papers, and the final examination. For the
final two groups of data, there were separate data sets for the spring 2004 and spring
2005 groups of preservice teachers. Grouping the data in such a way allowed me to
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analyze the reflective practices of the preservice teachers in five distinct situations:
individual reflection on the practices of others at the start of the semester, group
reflection on the practices of unknown teachers, group reflection on the practices of a
peer (in the field experience), individual reflection on one’s own practice, and
individual reflection on the practices of an unknown teacher after gaining experience
in reflecting on one’s own practice. These situations correspond to the data sets given
above.
For each set of data, I began by analyzing the number of segments of verbal or
written data that were coded in each subcategory of the level and grounded coding
categories in order to look for trends in the reflective practices of the preservice
teachers. As an example, for the “level” coding category, I found the number of data
segments coded at each level in each set of the data and then compared these numbers
to determine whether significant differences existed in the level of reflection
throughout the semester. To answer the final research question, the corresponding
sets of data from each semester were compared to determine whether there were
differences in the reflections between the two semesters.
Comparisons were also made within some of the sets of data (the LTLF
discussions and field experience papers, for instance) to better understand how the
nature of the preservice teachers’ reflection changed across these data sets. This more
fine-grained analysis was done as questions were raised during the initial analysis of
the data sets. For example, the LTLF discussions were grouped into early, middle and
late discussions after it became apparent that changes in the preservice teachers’
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reflections had occurred during the LTLF discussions. By analyzing these subsets of
the data, I was able to more fully understand the nature of such changes.
To provide yet further insight into any differences that occurred, the highest
level of reflection reached by each individual preservice teacher in written papers was
also analyzed, in addition to the number of idea units coded at each level. In this
analysis, each preservice teacher was counted once, at the highest level of reflection
reached in a given paper. For example, preservice teachers who had idea units coded
at the describing, explaining and theorizing levels in a particular paper were counted
as reaching the theorizing level. This analysis was done to ensure that no particularly
reflective preservice teacher skewed the data to show significant changes in level of
reflection where there really weren’t any for the group as a whole.
The categories of agent and topic were not initially analyzed individually, as
these data categories were dependent on the questions asked of the preservice
teachers and the direction of the class conversation on any given day. Therefore, I did
not feel that analyzing the frequency of these codes would provide important
information about changes in the preservice teachers’ reflective habits. The agent
category was later analyzed, however, to further understand the results of the
comparison between the two semesters. In addition, the intersection of these
categories with the level and grounding was considered to determine whether the
preservice teachers’ level of reflection and ability to ground their reflection was
dependent on the focus of their reflection. For example, by intersecting the agent and
level categories, I was able to determine whether there were differences in the level of
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reflection when the preservice teachers were reflecting on the teacher as compared to
the students in the videos.
Statistical analyses were used to confirm or disconfirm hypotheses that were
generated through the examination of the qualitative data. Because the two coding
categories that I was most interested in—level and grounded—were hierarchical in
nature, contingency tables were used to determine whether the classifications within
each table were dependent. For example, the classifications in one contingency table
were the discussion data subsets (LTLF discussions and field experience discussions)
and level of reflection. In this case, the analysis told me whether or not the level of
reflection and the data subset were dependent. If they were, then knowing which
activity a teacher was engaged in would allow one to make inferences about their
level of reflection. If these classifications were independent, then the level of
reflection would be assumed to be approximately equal for the two groups of
reflective discussions. The contingency table analyses in this study used a chi-square
test at the 5% significance level. The null hypothesis was that the types of reflective
activities were independent and the alternative hypothesis was that they were
dependent.
Similar contingency table analyses were used to compare the two groups of
preservice teachers. In this case, however, the contingency table classifications were
the semester (spring 2004 and spring 2005) and either the level or the grounding. The
highest level of reflection coded in each preservice teacher’s written work was also
compared to account for any participants whose papers had a large number of idea
units coded at a particularly high or low level, which could skew the data in either
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direction. In both of these analyses, a chi-square test was again used at the 5%
significance level to determine if the type of reflection demonstrated in the preservice
teachers’ reflections was dependent on whether they were written by the comparison
or the experimental group.
Summary
The use of video cases of teaching holds great promise for teacher education.
Among other advantages, they allow preservice teachers to view teaching in all of its
complexity, to develop a vision of Standards-based practices, and to develop a deeper
understanding of students’ mathematical thinking. Despite these advantages, there is
still much that is not known about the use of such materials. For instance, it is not
fully understood how reflective habits change through the examination of these
artifacts of practice, nor is it known to what extent the reflective habits that do
develop extend to the analysis of one’s own practice.
In this study, I investigated the extent to which a coherent video-based
curriculum that allows preservice teachers to engage in sustained and focused
reflection helps to stimulate and develop a reflective stance towards teaching. The
analysis was intended to help understand how the nature of the preservice teachers’
reflections on others changed throughout the semester and to help answer the question
of whether learning to reflect on the practices of others allows teachers to reflect on
their own practice in a similar way and at a similar level of reflectivity. In addition, it
was also designed to provide insight into the differences in reflective skills between a
group of preservice teachers who engaged in such sustained reflection and those who
engaged in less sustained and focused reflection on teaching.

61

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

By closely examining the reflective practices of two groups of preservice
teachers who had similar methods course experiences, with the exception of the
cohesiveness of the cases of teaching that they analyzed, this study adds to a growing
body of knowledge about how a video-case curriculum can be used to develop
reflective habits in preservice teachers. Given the high expectations for teachers
outlined in the Standards and other documents and the fact that it is generally
accepted that reflection is necessary for continued professional growth (e.g., Borko &
Putnam, 1996; Putnam & Borko, 1997; Sherin & Han, 2004), it is critical that teacher
educators understand how to best develop reflective skills early in a teacher’s career.
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CHAPTER 5
DEVELOPING A REFLECTIVE STANCE

The goal of using the LTLF video curriculum was to develop in the preservice
teachers a reflective stance that would allow them to analyze classroom interactions.
In this chapter, I consider whether this goal was accomplished by addressing the
question, “ What changes in the nature o f preservice teachers ’ reflections take place
as they engage in sustainedfocused reflection on other teachers ’ instructional
practice? ”
I begin by comparing the nature of the preservice teachers’ reflection on
others’ teaching to determine whether there was change from the beginning to the end
of the semester. In order to identify general trends in the reflective habits of the
preservice teachers, to examine at what points in the semester changes in reflection
occurred and to better understand the nature of such changes, I then analyze four
main sets of data—a written reflection on a case of teaching, transcripts of class
discussions centered on the LTLF video curriculum, transcripts of class discussions
centered on the course field experiences and a portion of the final examination.

Individual Growth During the Semester
To determine whether growth in the preservice teachers’ reflections had
occurred during the semester, a comparison was made between the level of reflection
and grounding in the initial reflective paper of the semester and in a portion of the
final examination requiring them to reflect on a video segment of teaching (see the
Course Assignments section for details about these data sources). Although these
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were not parallel measures—the first was a take-home paper and the second a timed
exam—they provide an opportunity to look at the preservice teachers’ individual
reflections at the start and end of the course.
An analysis of the level of reflection in these papers revealed that a change in
the level of reflection had occurred. A chi-square contingency table analysis showed
that this change was significant at the 5% significance level (p = .000). Table 5 shows
that in the initial reflective papers, all of the preservice teacher reflections were at the
describing or explaining level, while in the final examination, 29.5% of the idea units
were coded at the theorizing level or above. This shows a substantial change in level

Table 5
Chi-Square Contingency Table Analysis for Level o f Reflection in Initial Reflective
Paper and Final Examination
Document
Initial
paper
Final exam
Level

Describe

Count

90.0

Expected Count

Total

116.0
116.0
33.4%

86.6

29.4
29.5%

Count

169.0
152.3

35.0
51.7

204.0

Expected Count
% within Document

65.3%

39.8%

58.8%

0.0
19.4

26.0
6.6

.0%

29.5%

26.0
26.0
7.5%

0.0

0.0

0.0

Theorize

Count
Expected Count
% within Document

Confront

Count

Restructure

26.0

34.7%

% within Document
Explain

Total

204.0

Expected Count

.0.0

0.0

0.0

% within Document

.0%

.0%

.0%

Count
Expected Count
% within Document

0.0
0.7
.0%

1.0
0.3
1.1%

1.0
1.0
.3%

259.0

88.0

347.0
347.0
100.0%

Count
Expected Count
% within Document

259.0

88.0

100.0%

100.0%
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of reflection from the start to the end of the semester.
An analysis of the grounding in these documents showed that a significantly
higher percentage of idea units were coded as grounded in the initial reflective papers.
For this assignment, 71.4% of all idea units were grounded; this level was not reached
in any of the other data sets, including the final exam, where 53.4% of the idea units
were coded as grounded (Appendix B). One confounding factor is that the
instructions for the initial reflective paper specifically asked the preservice teachers to
cite line numbers from the case as evidence in their analysis. In this initial paper, the
preservice teachers were asked to “support your assessments with specifics from the
case (line numbers as used in Part 1(b) above)," while in the final exam they were
instructed to “support and illustrate what you write with references to work done in
class." The second is obviously much less specific. Although the preservice teachers
were consistently asked to provide evidence for their reflections in subsequent course
discussions and assignments, in no other assignment were they specifically asked to
cite line numbers as they were in the initial paper.

Changes in Reflection During Class Discussions
Once it was established that the preservice teachers’ level of reflection had
changed during the semester, the whole-class discussions were analyzed to better
understand how these changes occurred. In the following section, I first analyze
reflections during the LTLF discussions—reflections on teachers the preservice
teachers did not know. These reflections are then compared with whole-class
discussions focused on transcripts from the course field experiences—reflections on
their classmates. I conclude the section by examining three major shifts in the
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preservice teachers’ reflections, illustrating these shifts with excerpts of classroom
dialogue.

Changes During the LTLF Discussions
Level o f reflection. To compare how the level of reflection changed during the
LTLF discussions, a comparison was made between the level in the early LTLF
discussions (classes 2-4) and the late LTLF discussions (classes 9-12). The data were
grouped in this way because there was an apparent shift in the classroom dialogue
following a whole-class discussion at the end of class 8 that was focused on a
collection of articles about classroom discourse that the preservice teachers had read
(see Appendix C). Because the LTLF discussions intuitively seemed more reflective
following class 8 ,1 chose to group the data roughly into thirds for comparative
purposes.
In both the early and late LTLF discussions, as well as the LTLF discussions
as a whole, approximately 45% of idea units were coded at the describing level
(Table 6). At the explaining level and higher, however, one can see an increase in the
level of reflection in the late LTLF discussions. In the later discussions, 12.2% of idea
units were at the theorizing level or higher, compared to 2.8% in the early discussions
and 7.4% in all of the LTLF discussions. Although a chi-square analysis did not
indicate a statistically significant difference in level of reflection between the early
and late LTLF discussions at the 5% significance level (p = .092), it was still
encouraging to note that the preservice teachers were increasingly reflecting at higher
levels.

66

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 6
Chi-Square Contingency Table Analysis for Level o f Reflection in Early and Late
LTLF Discussions
Discussions
Level

Describe

Count
Expected Count
% within Discussion

Explain

Count
Expected Count

Confront

Restructure

Total

LTLF 9-12
67.0

48.2
45.3%

66.8
45.6%

115.0
45.5%

55.0

62.0

117.0

115.0

49.0

68.0

117.0

51.9%

42.2%

46.2%

Count

2.0

9.0

11.0

Expected Count
% within Discussion

4.6

6.4

1.9%

6.1%

11.0
4.3%

9.0

10.0

Expected Count

1.0
4.2

5.8

10.0

% within Discussion

.9%

6.1%

4.0%

Count

0.0

0.0

0.0

Expected Count

0.0

0.0

0.0

% within Discussion

.0%

.0%

.0%

106.0

147.0

253.0

106.0

147.0

253.0

100.0%

100.0%

100.0%

% within Discussion
Theorize

Total

LTLF 2-4
48.0

Count

Count
Expected Count
% within Discussion

Grounding. As a second means of understanding how the preservice teachers’
reflections changed during the LTLF discussions, I compared the frequency of
grounding in the early and late LTLF discussions. As Table 7 shows, there was a
change in the percentage of idea units that were grounded from the early to the late
LTLF discussions. In the early LTLF discussions 22.9% of all idea units were
grounded, as compared to 29.9% of idea units in the late LTLF discussions. More
significant, however, is the change in whether the preservice teachers needed to be
prompted in order to ground their reflections. Here we see that in the early LTLF
discussions, over half of all grounded reflections were prompted, whereas only about
a quarter of all grounded reflections were prompted in the late discussions. A
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statistical analysis confirmed a significant difference in grounding between the early
and late LTLF discussions ip = .041).

Table 7
Chi-Square Contingency Table Analysis for Grounding in Early and Late LTLF
Discussions
Discussions
LTLF 2-4
Count
Ungrounded

84.0

Expected Count
% within Discussions
Count

Grounded

Ground/prompted

Expected Count
% within Discussions

Ground/unprompted

Total

103.0

187.0

79.6

107.4

187.0

77.1%

70.1%

73.0%

13.0

11.0

24.0

10.2

13.8

24.0

11.9%

7.5%

9.4%

Count

12.0

33.0

45.0

Expected Count

19.2

25.8

45.0

11.0%

22.4%

17.6%

109.0
109.0

147.0
147.0

256.0
256.0

100.0%

100.0%

100.0%

% within Discussions
Count
Total

LTLF 9-12

Expected Count
% within Discussions

Changes From the Late LTLF to the Field Experience Discussions
The field experience portion of the course took place in the four weeks
immediately following the completion of the LTLF discussions. In this phase of the
course, classroom discussions of the field experiences were interspersed with time
spent teaching middle school students. In this section, I compare the preservice
teachers’ level of reflection and grounding in the late LTLF and field experience
discussions as a way to understand ongoing changes in the nature of their reflection. I
chose to focus on the late LTLF discussions because they give an indication of the
preservice teachers’ reflective stance as they began the field experience portion of the
course.
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Level o f reflection. Table 8 compares the level of reflection in the late LTLF
discussions, occurring in the fifth and sixth weeks of the semester, to the field
experience discussions. A statistical analysis revealed a significant difference in the
level of reflection between the late LTLF discussions and the field experience
discussions ip = .021), thus suggesting a continued growth in the level of reflection as
the preservice teachers transitioned from verbally reflecting on the practice of
teachers they didn’t know to reflecting on the practice of their classmates.

Table 8
Chi-Square Contingency Table Analysis for Level o f Reflection in Late LTLF and
Field Experience Discussions
C lass Discussion
Field
Late LTLF
experience
67.0
82.0

Count
Describe

Expected Count
% within LTLF Disc
Count

Explain

Expected Count
% within LTLF Disc
Count

Level

Theorize

Total

66.2

82.8

149.0

45.6%

44.6%

45.0%

62.0

58.0

120.0

53.3

66.7

120.0

42.2%

31.5%

36.3%

9.0

33.0

42.0

23.3

42.0

6.1%

17.9%

12.7%

Count

9.0

11.0

20.0

Expected Count

8.9

11.1

20.0

% within LTLF Disc
Restructure

149.0

18.7

Expected Count
% within LTLF Disc

Confront

Total

6.1%

6.0%

6.0%

Count

0.0

0.0

0.0

Expected Count

0.0

0.0

0.0

% within LTLF Disc

.0%

.0%

.0%

Count
Expected Count
% within LTLF Disc

147.0
147.0
100.0%

184.0
184.0
100.0%

331.0
331.0
100.0%

Grounding. Table 9 compares the grounding in the late LTLF video and the
field experience discussions. In the late LTLF discussions, 70.1% of the idea units
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were ungrounded, meaning that the preservice teachers did not cite specific evidence
from the video transcript to support their analysis of the teaching and learning in the
LTLF videos. In contrast, only 51.9% of the idea units in the field experience
discussions were ungrounded, indicating a growth in the preservice teachers’ ability
to ground their reflective comments. In addition, the preservice teachers became
better at grounding their comments without prompting from the course instructor;
22.4% of comments were grounded and unprompted in the late LTLF discussions
compared to 38.3% in the field experience discussions. A chi-square analysis showed
that the differences in grounding between these two sets of discussions were
significant (p = .003). This indicates that the preservice teachers were better able to
ground their reflections in the field experience class discussions.

Table 9
Chi-Square Contingency Table Analysis for Grounding in Late LTLF and Field
Experience Discussions
Discussion
Late LTLF
103.0

Count
Ungrounded

Expected Count
% within Discussion
Count

Grounding

Ground/prompted

Expected Count
% within Discussion
Count

Ground/unprompted

Total

Fl®ld
experience
95.0

Total
198.0

88.2

109.8

198.0

70.1%

51.9%

60.0%

11.0

18.0

29.0

12.9
7.5%

16.1

29.0

9.8%

8.8%

33.0

70.0

103.0

45.9

57.1

22.4%

38.3%

103.0
31.2%

Count

147.0

Expected Count
% within Discussion

147.0

183.0
183.0

330.0
330.0

100.0%

100.0%

100.0%

Expected Count
% within Discussion
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Beyond the Framework
Other important changes occurred through the LTLF and field experience
discussions that were not captured by the attributes of reflection defined in the study's
theoretical framework. These changes were noticed while coding the data and
confirmed while performing a constant comparative analysis (Glaser & Strauss, 1967)
to check that the coding for the levels of reflection was consistent within the different
levels and across different agents and topics. Three important shifts were noted in the
methods course dialogue: (1) a shift from evaluating instructional decisions based on
affective measures to analyzing instruction based on pedagogical considerations; (2) a
shift from knowing about student thinking to conjecturing about student thinking; and
(3) a shift towards considering how instructional decisions might affect student
thinking. Each of these shifts is illustrated and discussed in the following sections of
this paper.
Shift from affective to pedagogical considerations. While comparing the agent
coding in the class discussions, I noticed a change in how the preservice teachers
reflected on teacher actions in the LTLF videos. Early in the semester, the preservice
teachers seemed to consider instructional decisions based on affective measures,
whereas later in the semester they seemed to begin to consider pedagogical and
mathematical reasons for teacher moves. Upon further analysis, it was found that in
the first two LTLF discussions, 26.3% of all idea units that were coded with teacher
as the agent were affective in nature, compared to only 7.7% of idea units in the last
two LTLF discussions. However, the number of these idea units was small and the
difference was not statistically significant at a 5% significance level (p = .089),
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To illustrate this shift, first consider the following example from early in the
semester in which Mandi discusses Kirk’s (a teacher in the LTLF videos) decision to
push a student (James) to go to the board to explain his solution:
I don’t think that the teacher should have like made him go up there.
Especially at that time, like kids are just in adolescence and they’re
like, it’s a rough time and they don’t want to be put on the spot in front
of the whole class. So like, he didn’t want to go up there and the
teacher was like, big deal, come up here anyway. Like, I don’t think he
should have made him come up if he didn’t want to. (Mandi, Spring
2005, Class 2)
In this passage, Mandi is disagreeing with Kirk’s decision based on how it might have
made James feel. Following her comment, another student supported Mandi’s
affective concerns, saying, “I think it’s a tough spot for a teacher to want to correct
them but yet not hurt their pride because he didn’t want to go up there necessarily”
(Angela, Spring 2005, Class 2). Neither these preservice teachers, nor other members
of the class, discussed pedagogical reasons that Kirk may have had for encouraging
James to share his thinking. For example, James had solved the problem recursively
and had arrived at a different solution than a student who had shared her explicit
expression for solving the same problem—raising important mathematical issues that
Kirk may have wanted other students to think about. Similar affective comments
occurred fairly regularly in the early LTLF video discussions, but diminished later in
the semester as the preservice teachers shifted toward considering pedagogical and
mathematical reasons for instructional decisions.
For example, in a discussion near the end of the LTLF video component of the
course, Cathy comments on a teacher’s (Gisele) less central role in her classroom. In
the LTLF video clip, Gisele is standing off to the side of the classroom, while two
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students are at the board recording other students’ solutions and asking questions of
their classmates.
I just think she takes it to, like, too much of an extreme. If I was a kid
who didn’t understand, I would tune out, wait, like toward the
beginning where she just allowed these kids to go on. There’s all this
stuff; I don’t know which one knows what they’re talking about, so I’ll
just tune out until we get to the end and maybe somebody will explain
what’s going on. (Cathy, Spring 2005, Class 9)
Note that in this segment of dialogue, Cathy’s response is a reaction based on how
she might feel as a student, which is still affective in nature, but it also shows at least
some consideration for student learning. Later in the conversation, however, other
students responded to Cathy’s comment by offering opposing opinions, such as those
below, that were based on pedagogical considerations.
Hillary: But like what we were talking about last week, how the
teacher shouldn’t have to say something after everybody’s statement.
Like, she wants the kids to start discussing their ideas. You know,
developing that kind of classroom where die teacher doesn’t have to
intervene after every single student says something. She’d rather have
the students intervene and say, “wait a minute, I don’t get that” or “oh
yeah, that’s what I was thinking, too” and go along, you know, go
along with it that way, given that whole idea where the teacher
shouldn’t have to reinforce every single idea after everybody talks.
Thomas: If you need your teacher to constantly tell you at what point
the mathematical idea is important, at what time do you move from the
teacher being the one of authority to maybe one of your peers, one of
the students coming up with an idea that’s important and recognizing,
on your own, that that’s a good idea, an important mathematical
concept? I don’t know if die teacher is always saying “well this is
important, this is important,” that you would begin to make your own
growth and be able to identify, by yourself, the important
mathematical concepts, which I think is important as you get later in
education and more into the real world.
(Spring 2005, Class 9)
Although affective concerns such as Cathy’s still surfaced later in the
semester, the types of counter-responses like those made by Hillary and Thomas that
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offer alternative interpretations based on pedagogical concerns did not occur early in
the semester. Thus, I would argue that this shift from interpretations of teacher moves
based on affective measures to those based on pedagogical considerations represents
an important change that took place during the class discussions.
Shift in interpreting student thinking. A similar shift was noted in how the
preservice teachers interpreted student thinking. Early in the semester, the analyses of
student thinking tended to be absolute in nature—not fully considering the reasoning
behind a students’ inaccurate or incomplete response, yet using definitive language.
Later in the semester, however, the preservice teachers seemed to become more
tentative in their analyses of student thinking, using language like “I don’t think we
know exactly what she’s thinking, but...” and “I don’t have strong support, but I
think...” These differences were noticed while analyzing the idea units coded with
“student mathematical thinking” as the topic. In addition, this shift seems to be
closely related to both the level of reflection and the grounding in the reflections, in
that many early verbal comments were coded as describing or explaining and also as
ungrounded, both of which are connected to unsupported analyses. To confirm this
shift, I compared the numbers of definitive statements about student mathematical
thinking made in the first two LTLF discussions with those in the last two LTLF
discussions. This analysis revealed that the percentage of this type of comment
dropped from 26.9% to 4.5% in these discussions, which is a significant difference at
a 5% significance level ip = .038).
Consider, for example, the following dialogue from an early LTLF discussion
in which James’ thinking is discussed. In this video segment, the students in Kirk’s
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class were considering the number of dots in a pattern that began with a single dot in
the center and added four dots around it each second.
Rick: Didn’t James get 400 instead of 401. So he just added wrong
then, basically?
Mike: Yeah.
Instructor: Why did he... why did he get 400?
Rick: Just adding.. .because if you add an even you get.. .What he was
saying? Add four even to an odd number you’re always going to get
an odd number, 400 would be even.
Instructor: Where did he say this?
Rick: N o,no...I’m...
Instructor: Oh, you’re saying that. OK.
Rick: So, that’s what he did though, right? He just simply added
wrong? He just looked for, I mean, he probably didn’t have enough
time to add those...
Theresa: to 400, he probably just saw that he didn’t have the one like
she did and said like, “oh, well I got 400”. I mean I think it would have
taken him a long time to add to...
Rick: Right, exactly, that’s the point.
Theresa: I mean he didn’t do it all the way out, he just said, “Oh, well
I’m wrong because I got 400.”
(Spring 2005, Class 2)
In this segment, Rick assumes that James came up with an incorrect answer of
401 because of an adding error and both Mike and Theresa support his analysis.
Additional assumptions are made by both Rick and Theresa when Rick discusses
adding odd and even numbers and Theresa concludes that James probably didn’t even
add all the way to 400. In the LTLF video, however, James clearly explained why he
got 400 dots instead of 401 like his classmate: “’Cause she counted the center, we
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didn’t count the center like she did.” In addition, one of James’ group members
added, “’Cause the center is not growing, it’s just what’s growing around.” Thus,
instead of turning to evidence from the transcript, these preservice teachers made
ungrounded assumptions about James’ thinking that were not countered by others in
the class. This type of analysis is characteristic of early in the semester. Note also that
none of the comments in this dialogue are grounded in the transcripts of the video,
even after prompting by the instructor.
In contrast, discussions of student thinking in the LTLF videos became much
richer and more grounded later in the semester. During the coding of the data it
became apparent that a shift in the nature of the preservice teachers’ reflections
occurred following a particular class discussion that focused on readings that were
assigned as part of the course. In the third and fourth weeks of the course, the
preservice teachers were required to read the portion of the Standards that describes
the six Learning Principles, as well a number of articles that discussed classroom
discourse (see Appendix C for a list of these readings). The Principles were discussed
as a group during the sixth class session and the discourse articles were discussed
during the eighth class session. Following these discussions, a significant shift
occurred in the LTLF discussions. In what follows, I first give a short excerpt from
the class discussion of the discourse articles and then illustrate how this was referred
to during a later class discussion focused on student thinking in one of the LTLF
videos.
Well, one point that I saw some of the articles brought up that our
entire interpretation of the class discourse is based on how we perceive
that students are communicating with us. The one that brought up all
the problems [Pirie, 1998] showed that a lot of what we are thinking is
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kind of guess work, cause the teacher would see what the students are
talking about and they’d explain the problem—what they thought the
problem was—and they would explain the wrong answers and they’d
given the students information that they didn’t need to correct rather
than say wrong. The kids who were squaring things but they were
really doubling them; they were just using the wrong term instead of
doing the math incorrectly. So, I think it’s important for us to
remember that everything we’re doing is just our own interpretation of
what we’re seeing, it’s not definitely how it is in black and white,
(Thomas, Spring 2005, Class 8)
In the next class session, both the discourse readings and this conversation were
referred to in a discussion of a student’s (Jordan) thinking from the LTLF videos. The
excerpt below built on conjectures that had been shared about Jordan’s
understanding:
Laurel: Ok, so like maybe he just got confused, what, like, his
wording, his vocabulary at times meant. Like maybe he’s [inaudible]
said, so she should have just like kind of slowed him down and then
like, “Think about your vocabulary. You know, are you using the right
words to describe what you’re trying to get across?” So that, too,
probably could help.
Steven: It kind of goes along with that whole vocabulary idea, about
what we talked about last week. I think it almost seems that she made
an assumption because she knows what he’s talking about because it
almost looks to me like he’s made the same kind of mistake in the
past, but because she knew what he was talking about, didn’t bother to
really enforce the correction on it, which, like she was saying earlier it
was kind of doing him a disservice later even when he gets to later
classes and tries to use that same idea. The other teachers aren’t going
to know what he’s talking about.
Mandi: That relates um, the discourse articles that we read, like how
the whole mathematical language and, like there’s the one example
that was 2x and she kept saying x squared; it was really two x and the
teacher was saying to them you have to say 2x, not x squared. He said,
“Yeah, I know.” He was like “Yeah, I know how to do that. Why is
she talking like that?” If he’d just continued saying x squared, so the
teacher has to continually reinforce that this is how you say it, not x
times x times x.
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Mike: I don’t think it has to do with vocabulary, I think it has to do
with him just misunderstanding how to do it because like he talks
about, you know, at first he says three x is x times x times x and then
later on he also says that x plus two is equal to two x.
(Spring 2005, Class 9)
There are a number of important differences between this discussion and the
earlier discussion of James’ thinking. In this discussion, the preservice teachers
consider alternative explanations for the errors in Jordan’s thinking. Instead of
immediately concluding that Jordan didn’t understand the mathematics in the
problem, they instead consider language issues as a possible reason for his incorrect
explanation. In doing so, the preservice teachers made connections between the
course readings and the teaching practices seen in the videos. This allowed them to
theorize about Jordan’s thinking, rather than just describe or explain it.
In addition, in this segment of dialogue, the preservice teachers challenge each
other’s ideas, rather than simply accepting the first explanation offered, as often
happened early in the semester. After Laurel suggests possible language issues, others
continue to offer evidence both supporting and refuting her conjecture. The fact that
preservice teachers were considering a variety of interpretations in this way and were
challenging each other to provide support for their interpretations, suggests that the
preservice teachers were moving away from knowing about student thinking to a
more tentative stance in which they made conjectures based on the evidence
available. As Ball and Cohen (1999) have argued, this tentative and inquisitive stance
is a central quality of teachers who continually learn as they teach, and thus are able
to adapt their teaching in response to students’ understandings.
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Considering how instructional decisions affect student thinking. It became
clear during the coding of the field experience discussions that the preservice teachers
had developed an ability to focus on how instructional decisions affected student
thinking. In early class discussions, the preservice teachers tended to talk about what
they “liked” or “didn’t like” about the instructional decisions that a teacher made, as
opposed to discussing how those decisions affected student learning. For example,
Ryan made the following statement in reference to a teacher allowing a student
(Cody) to ask other students in his class for assistance: “I think it was kind of cool
that she let Cody have some supporting cast and like, you know, listen to other ideas
first” (Ryan, Spring 2005, Class 3).
In contrast, consider an excerpt from a class discussion following the first
field experience. In this discussion the preservice teachers were analyzing the
transcript of one preservice teacher’s (Hillary) session with her students. Here Mike
discusses how Hillary’s decision during the field experience may have caused
students to make an invalid generalization. In this field experience, the preservice
teachers were working with middle school students to find the perimeter of the shape
made by lining up any number of polygons in a row with sides touching. In this case,
Hillary had chosen to begin by exploring triangles.
Mike: Well, they’re also, like building off, they did 8 (triangles in a
row). They saw that it’s 4 on top, 4 on bottom. And then instead of
doing the next one, 9, they did another even number. So they saw
again that it’s top and bottom.
Angela: Right.
Mike: So, you know if, instead of, like, skipping ahead and that sort of
stuff, you just work logically through the problem, then I think they
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would see the fact that it’s not always equal on top and bottom. And
then afterwards you can go back and check, like, with whatever
function they may come up with.
(Spring 2005, Class 16)
Here we see that Mike discusses how Hillary’s instructional decision to explore only
even numbers of triangles may have led the students she was working with to
conclude that there would always be an equal number of sides on the top and bottom
of the row of polygons. He offered this explanation in response to a query about why
the students were unable to figure out the perimeter of thirteen polygons in a row.
This dialogue illustrates Mike considering how an instructional decision may have
affected how students thought about the problem, and offering an alternative
pedagogical move that may have been more helpful.
In the next class discussion, also focused on the first field experience with the
polygons in a row problem, Hillary and Thomas considered how another teacher’s
instructional decision might have hindered student thinking. In this case, the teacher,
Vince, had introduced the term variable early in his session with the students.
I think also on doing it that way, Evan might have been a little bit
thrown off by the teacher saying “let’s put a variable in there” if he
wasn’t ready for that yet. Cause on line thirteen, [the teacher] says,
“Let’s just throw in the variable t. What’s t?” You know and Evan is
still trying to explain, but he wasn’t thinking variables, he was
thinking well I’m just doing top, bottom, and sides. I don’t know what
you mean, you know. So maybe the variable part threw him off and if
the students were asking the questions, they might not have been
thinking variable either. So that could have been maybe a little bit of
Evan’s frustration at the beginning cause he wasn’t sure how to
express it in variables. He just knew how, what he was seeing.
(Hillary, Spring 2005, Class 17)
A bit later in the same conversation, Thomas added the following:
I think introducing [a variable] after Kyra and Marissa understood
what Evan was trying to do would have been a better time. Instead of
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looking for a formula and trying to use the variables at the beginning
when they don’t even know the method yet, um, when all three of
them are on the same page and know how to find the perimeter, then
you could move on and say, “All right, now let’s see if we can put this
into symbols or make an equation out of it.” (Thomas, Spring 2005,
Class 17)
In these excerpts of dialogue, the preservice teachers are again reflecting on how an
instructional decision affected student thinking. In addition, Thomas suggests an
alternative way that the teacher could have handled the situation that was based on
pedagogical considerations and supported student thinking. In contrast to the early
dialogue where the preservice teachers were concerned about how students might feel
or about what they liked or didn’t like in a teacher’s actions, the preservice teachers
had reached a level where their reflections were consistently focused on pedagogy
and student thinking.
Further evidence of an increased focus on student thinking can be found in the
preservice teachers’ own words. The following excerpts are taken from journal
reflections written at the conclusion of the LTLF discussions.
Working in these modules helped me get a better understanding of
how students think about solving a problem. I understand that students
will come up with different ways to solve a problem and I will have to
anticipate that. (Nathan)
It is extremely important for me as the teacher to thoroughly
understand every aspect of what I teach so that I can get into the heads
of the students. It is important for me to understand how they got
solutions and why they did what they did so I can better help them
gain a true conceptual understanding. (Theresa)
This helped me think about student approaches because now I realize
that my way isn’t the only way and sometimes you have to not think
about how you would do a problem so you can better understand how
your students are thinking about the problems. (Mandi)
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When a student gives an answer that appears wrong, question thenthinking first because I may just be misinterpreting the students’ work.
Plus, it is important to see all the possible ways to solve a problem
because not all the students will think alike. (Angela)
The majority of the preservice teachers in this study wrote reflections focused on
student thinking, such as those above. Although these passages do not show the
preservice teachers analyzing an instructional decision based on how it affected
student thinking, they do show a clear indication that the preservice teachers now
consider student thinking an important part of planning for instruction.

Reflecting on Others at the End o f the Semester
It has been established in the previous sections that changes in the nature of
the preservice teachers’ reflections occurred during the LTLF and field experience
discussions. In order to determine whether such changes were maintained or whether
further changes took place later in the semester, comparisons were also made between
both sets of class discussions and a portion of the final examination in which the
preservice teachers were asked to reflect on an instance of teaching practice in a video
that was part of the LTLF curriculum that they had not yet studied. The prompts they
were given on the final examination closely resembled prompts they were given
following the viewing of the LTLF video clips earlier in the semester. Between the
time that the field experience discussions ended and the final examination was
written—5 weeks later—the preservice teachers had engaged in other activities in the
methods course that were not focused specifically on teacher reflection.
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Level o f Reflection
The level of reflection in the final examinations was higher than in both the
late LTLF discussions and the field experience discussions. As seen in Table 10, the
preservice teachers reached the theorizing level or higher in 30.6% of idea units in the
final examinations, as compared to 12.2% in the late LTLF discussions. They also
reflected at these higher levels in the final examination more frequently than in field
experience discussions, where they did so 23.9% of the time (Table 11). Both of these
results are significant (p = .000 and p = .004, respectively).

Table 10
Chi-Square Contingency Table Analysis for Level o f Reflection in Late LTLF
Discussions and Final Examinations

Count
Describe

Expected Count
% within Data Source
Count

Explain

Expected Count
% within Data Source
Count

Level

Theorize

Confront

Expected Count
% within Data Source

Total

26.0

93.0

58.2

34.8

93.0

45.6%

29.5%

39.6%

62.0

35.0

97.0

Total

60.7

36.3

97.0

42.2%

39.8%

41.3%

9.0

26.0

35.0

21.9
6.1%

13.1

35.0

29.5%

14.9%

Count

9.0

Expected Count

5.6

0.0
3.4

9.0

% within Data Source
Restructure

Data Source
Late LTLF
c. ,
discussions
67.0

9.0

6.1%

.0%

3.8%

Count

0.0

Expected Count
% within Data Source

0.6
.0%

1.0
0.4
1.1%

1.0
1.0
.4%

147.0
147.0

88.0

235.0

88.0

235.0

100.0%

100.0%

100.0%

Count
Expected Count
% within Data Source
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Table 11
Chi-Square Contingency Table Analysis for Level o f Reflection in Field Experience
Discussions and Final Examinations
Data source
Field exp
c. .
..
.
Final exam
discussion
82.0
26.0

Count
Describe

Expected Count
% within Source
Count

Explain

Theorize

Restructure

58.0

35.0

93.0

62.9

30.1

93.0

31.5%

39.8%

34.2%

33.0

26.0

59.0

39.9
17.9%

19.1
29.5%

59.0
21.7%

11.0

0.0

11.0

Expected Count
% within Source
Expected Count
% within Source

7.4

3.6

11.0

6.0%

.0%

4.0%

Count

0.0

1.0

1.0

Expected Count

0.7

0.3

.0%

1.1%

1.0
.4%

184.0

88.0

272.0

% within Source
Count
Total

29.5%

108.0
39.7%

Expected Count

Count
Confront

108.0

73.1
44.6%

% within Source
Count
Level

34.9

Total

Expected Count

184.0

88.0

272.0

% within Source

100.0%

100.0%

100.0%

Grounding
As a second way to analyze the nature of the reflection in the class discussions
and the final examinations, the grounding in these data sets was also compared. In
this analysis, the grounded/prompted and grounded/unprompted categories had to be
combined for the two sets of class discussions, as only a single grounded category
was used in coding the final examinations. In this case, a significant difference was
found between the grounding in the late LTLF discussions and the final examinations
(p = .000), but not between the grounding in the field experience discussions and the
final examination (p = .412). Thus, it appears that grounding continued to increase
after the conclusion of the LTLF discussions, but did not continue to improve after
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the field experience discussions. The contingency tables for these analyses can be
found in Appendices D and E.

Discussion
At the start of the spring 2005 semester, the preservice teachers demonstrated
a relatively low level of reflection, consistently reflecting at the describing and
explaining levels. This finding is not surprising given previous studies that
documented similar levels of reflection prior to preservice coursework (Lee, 2005;
Manouchehri, 2002). In addition, the preservice teachers’ reflections typically were
not grounded, did not consider alternative interpretations and were often based on
affective criteria, rather than pedagogical concerns—all characteristics of preservice
teacher reflection that have also been previously documented (Risko, Osterman et al.,
2002; Risko, Vukelich et al., 2002).
As the preservice teachers participated in sustained and focused reflection
grounded in the LTLF curriculum, four majors changes in their reflective habits were
observed: (1) a growth in their level of reflection when reflecting on others’ teaching;
(2) an increased tendency to ground reflections in evidence; (3) a shift towards using
pedagogy as a basis for analysis of teaching practice; and (4) an increased attention to
student thinking.
During the LTLF discussions, a change in the preservice teachers’ level of
reflection was noted, with a decreased amount of reflection at the describing and
explaining levels and increases at the theorizing and confronting levels. No preservice
teachers reached the restructuring level during these discussions, which lends support
to previous findings that such a high level of reflection is difficult for preservice
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teachers to attain (Lee, 2005; Ward & McCotter, 2004). Despite an overall growth in
the preservice teachers’ reflections, even at the end of the LTLF discussions there was
still a substantial amount of reflection at the describing and explaining levels. This
raises the question of whether it’s desirable, or even possible, to move entirely away
from this type of reflection. It may be the case that some amount of describing and
explaining is a necessary part of reflective discourse, as this type of reflection sets the
stage for higher level reflections. For example, it may be necessary that a teacher first
describes a classroom event before he or others can begin to interpret and analyze the
event in terms of pedagogy or student thinking.
One concern about using video as a tool in learning to reflect is that the ability
to reflect on the practices of strangers may not necessarily transfer to reflecting on
those one knows. As Seago (2004) has pointed out, “There is often a difference
between the conversations that exist when teachers collectively view and discuss
video of a member of the group vs. video of someone else” (p. 263). In this study, this
concern did not bear out. In fact, not only did the preservice teachers maintain their
level of reflection when reflecting on the practice of their peers in the whole-class
field experience discussions, but they actually continued to show growth in their level
of reflection. Furthermore, an increased level of reflection was again noted over a
month later when they reflected on a video clip in the final course examination.
In addition to an increase in the level of reflection during the use of the LTLF
curriculum, the preservice teachers also showed an increase in their tendency to
ground their comments. Once gained, this growth continued into the field experience
class discussions. More significantly, over the course of the semester, the preservice
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teachers came to require less prompting in order for this grounding to occur,
something that is essential if the preservice teachers are to continue to engage in
evidence-based reflection after the instructor is no longer available for support.
While the frequency of the preservice teachers’ grounding became better between the
LTLF and field experience discussions, it did not continue to increase in the final
examination. In addition, the level of grounding decreased quite substantially from
the initial reflective paper written at the beginning of the semester to the final
examination written at the end. A confounding factor here, however, was the way that
the instructions were written in these documents. Recall that in the initial reflective
paper, the preservice teachers were explicitly asked to cite line numbers from the
transcript as evidence for their analysis. Perhaps, then, it is not surprising that a
comparison of the individual reflections on others’ teaching at the start and end of the
semester reveals a significant grounding difference in favor of the initial papers.
Although the final exam instructions could certainly have been written to better
prompt grounding, this leads to the question of whether reflection is actually
occurring if very specific prompting is always given. In any case, it is notable that
although there was not a continued increase in the frequency of grounding in the final
examination, there was also not a decrease after the preservice teachers spent over a
month engaging in course activities that were not centered on reflection. This
provides evidence that the preservice teachers were able to maintain their tendency to
ground their reflections for some time after the intense reflection ceased.
The preservice teachers in this study also developed the ability to consider
alternative interpretations of classroom events and the reasoning behind student
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thinking. They moved away from using affective measures to analyze pedagogical
decisions to considering how teaching decisions potentially affected student thinking.
It might be that this latter shift was triggered in part by “real” experience in a
classroom, but from the dialogue considered earlier in the Shift to Pedagogical
Considerations section of this paper, it seems reasonable to conclude that the
continued reflection that was the focus of the course also contributed to this change.
Most likely, this shift was a result of classroom teaching experiences that built on
whole-group reflections that were focused on teaching for student understanding.
In studying the use of video, other authors have found that teachers learn to
think about and offer explanations of student comments that may not initially be clear
to them and also to consider alternative interpretations of student thinking (Risko,
Osterman et al., 2002; Sherin & Han, 2004). Evidence of a similar change was found
among this group of teachers. Early in the semester, the preservice teachers were very
confident in their ability to quickly summarize student thinking and, consequently,
made absolute statements that were often unfounded. In this case, they held the stance
that they knew what the students in the videos were thinking. In contrast, later in the
semester, they demonstrated a more inquisitive stance in which they conjectured
about student thinking, often debating amongst themselves alternative interpretations
of such thinking that were grounded in evidence and connected to theory. This shift
toward an increased focus on student thinking is significant, as it has been found that
teachers who became more aware of student ideas through the use of videos
subsequently paid more attention to such ideas in their teaching practice (Borko &
Putnam, 1996; Sherin, 2000,2004).
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Although the sustained and focused reflection was certainly a major factor
contributing to the changes in the preservice teachers’ reflections found in this study,
I conjecture that other important factors helped to maximize the learning that took
place via the videos. For example, during the whole-class discussions, the preservice
teachers were continuously pushed by the instructor to provide evidence for their
analyses and to consider others’ interpretations of events. In her work, Manouchehri
(2002) found that teacher-supported peer discourse is an important tool for increasing
the preservice teachers’ level of reflection as it both exposes them to and pushes them
to consider alternative interpretations of events. Other researchers have also found
that the instructor is critical in developing reflective habits, as preservice teachers are
often more focused on immediate needs such as classroom management (Borko,
2004; Dinkelman, 2000; Manouchehri & Enderson, 2003). While this study did not
specifically focus on the role of the instructor in promoting reflection in the
preservice teachers, it seems that the prompting provided by the instructor may have
been a critical contributor to the changes in reflection that occurred.
In addition, the preservice teachers were required to read a number of pieces
related to pedagogical issues and student thinking. As shown in the transcripts earlier
in this chapter, these readings exposed the preservice teachers to alternative
considerations in examining student thinking and thus allowed the preservice teachers
to make connections between theory and practice. During the portion of the course
that focused on the LTLF videos, a substantial shift in the preservice teachers’
reflections was noted following class discussions about the Standards and a set of
articles focused on classroom discourse. Without these readings to draw upon, the
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preservice teachers may not have had the tools necessary to reflect at the higher levels
as they were defined in this study. Following these readings, however, the preservice
teachers regularly made use of them to provide support for their analyses, and where
thus able to reach the theorizing level more regularly. Therefore, I conjecture that
although the LTLF videos provided a venue for reflective discourse, other factors
were also necessary to support high-level reflection.
In sum, the continued and significant growth in reflection that was seen in this
study speaks to the potential power of providing preservice teachers with ongoing
opportunities for intentional reflection as a means of developing reflective habits
early in their careers. What we do not yet know, however, is whether such reflective
skills are transferable to reflecting on their own teaching. It is this question to which I
turn in the next chapter.
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CHAPTER 6
TRANSFERRING A REFLECTIVE STANCE

In the previous chapter, it was established that the preservice teachers who
reflected on the LTLF video curriculum demonstrated growth in their ability to reflect
on others’ teaching throughout the course. While this growth is notable, a primary
purpose of developing reflective habits is to enable teachers to reflect on their own
teaching in order to improve what they do in their classrooms. To gain insight into
this issue, this chapter addresses my second research question, “7o what extent does
preservice teachers ’ ability to reflect on others ’ teaching in a group setting transfer
to their ability to individually reflect on their own teachingT
To answer this question, I compare the preservice teachers’ reflections on
their own teaching in the field experience papers to their reflections on others’
teaching in the data sets examined in the last chapter—the LTLF discussions, field
experience discussions, and final examination. The field experience papers were
written reflections on the preservice teachers’ experiences working with small groups
of middle school students to facilitate their work on mathematical tasks. In these
reflections, they were asked to discuss what they had learned about student thinking,
as well as how they as the teacher either helped or hindered student thinking. Since
these questions focused the preservice teachers on issues similar to those discussed in
whole-group discussions, comparing these groups of data provides the opportunity to
determine whether the type of reflection that was seen in the preservice teachers’
group reflections on others’ teaching was also apparent in their individual reflections
on their own teaching.
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Maintaining a Reflective Ability
In this section, the level of reflection and grounding in the whole-class
discussions will be compared to the same attributes of their reflections in the field
experience papers to determine whether the preservice teachers’ reflective abilities
that were developed when they reflected on others’ teaching transferred to their
reflections on their own teaching. I begin by examining the level of reflection in these
data sets and then analyze the grounding.

Continued Increase in Level
The field experience papers were written following the LTLF discussions and
in the same general time frame as the field experience class discussions. The level of
reflection in the field experience papers will be compared to the level in both sets of
class discussions. The comparison between the LTLF discussions and the papers
offers a chronological account of changes in reflection, while the comparison between
the field experience discussions and papers offers a comparison of the reflections on
others and self at the same point in the semester.
To compare the level of reflection in the LTLF class discussions and the field
experience papers, I chose to use only the late LTLF discussions (classes 9-12), since
these represent the preservice teachers’ level of reflection immediately prior to the
field experiences. Table 12 compares the level of reflection in these late LTLF class
discussions and the field experience papers. As can be seen in the table, there were
significantly fewer idea units coded at the describing level in the field experience
papers (21.9% as compared to 45.6%), as well as an increase in the percent of idea
units coded at the theorizing level or higher. In the LTLF discussions, only 12.2% of
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idea units were coded at these high levels, compared to 28.3% of idea units in the
field experience papers. A statistical analysis confirmed that these differences in the
level of reflection are significant (p = .000).

Table 12
Chi-Square Contingency Table Analysis for Level o f Reflection in Late LTLF
Discussions and Field Experience Papers
Data source
Late LTLF
discussions
67.0

Count
Describe

Expected Count

Explain

Level

Theorize

Confront

Count
Expected Count

Total

184.0

45.6%

144.3
21.9%

27.0%

62.0

291.0

353.0

76.1

276.9
54.4%

353.0
51.8%

107.0

116.0

91.0
20.0%

116.0
17.0%

% within Data source

42.2%

Count
Expected Count
% within Data source

9.0
25.0
6.1%

184.0

Count

9.0

19.0

28.0

Expected Count

6.0

28.0
4.1%

6.1%

22.0
3.6%

Count

0.0

1.0

1.0

Expected Count
% within Data source

0.2
.0%

0.8
.2%

.1%

147.0

535.0

682.0

147.0

535.0

682.0

100.0%

100.0%

100.0%

% within Data source
Restructure

Total

117.0

39.7

% within Data source

Field exp
papers

Count
Expected Count
% within Data source

1.0

An analysis of the level of reflection in the whole-class field experience
discussions and the field experience papers also revealed significant differences, with
a higher level of reflection in the written field experience papers (p = .000). As can be
seen in Table 13, the number of idea units coded at the describing level significantly
declined in the field experience papers to 21.9% of idea units from approximately
45% of idea units coded at this level in both the LTLF and field experience class
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discussions. The percent of idea units coded at the theorizing level and higher was
approximately equal between the field experience discussions and papers, however,
with 23.9% and 23.8% of idea units coded at these levels, respectively.

Table 13
Chi-Square Contingency Table Analysis for Level o f Reflection in Field Experience
Discussions and Field Experience Papers
Data source

Count
Describe

Expected Count
% within Data source
Count

Explain

Expected Count

Theorize

Total

148.1

199.0

44.6%

21.9%

27.7%

58.0

291.0

349.0

199.0

259.7

349.0

54.4%

48.5%

Count

33.0

107.0

140.0

Expected Count

35.8

104.2

140.0

17.9%

20.0%

19.5%

11.0
7.7

19.0

30.0

6.0%

22.3
3.6%

30.0
4.2%

Count
Expected Count

0.0
0.3

1.0
0.7

1.0
1.0

% within Data source

.0%

.2%

.1%

Count

184.0

535.0

719.0

Expected Count

184.0

535.0

719.0

100.0%

100.0%

100.0%

Count

Restructure

50.9

89.3

% within Data source
Confront

Field exp
papers
117.0

31.5%

% within Data source
Level

Total

Field exp
discussions
82.0

Expected Count
% within Data source

% within Data source

Evidence-based Reflection
As a second means of assessing whether changes in the nature of the
preservice teachers’ reflections were sustained as they began reflecting on their own
practice, the grounding in the individually-written field experience papers and the
whole-class discussions was also compared. This allowed me to determine whether
the preservice teachers continued to ground their reflections in evidence even when
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the instructor was not available to provide prompting. In the case of the LTLF
discussions, only the late LTLF discussions were used in this analysis, as these
represent the preservice teachers’ best abilities to ground their reflections in the LTLF
discussions.
Comparisons between the field experience papers and both the late LTLF
discussions (Table 14) and the field experience discussions (Table 15) showed
significant differences in the frequency of the grounding (p = .000 and p = .001,
respectively). In both cases, there were a greater percentage of grounded idea units in
the field experience papers. Note that in these analyses, the grounded/prompted and
grounded/unprompted data in the class discussions were grouped together, since
prompting beyond the initial instructions could not be provided during the writing of
the field experience papers.

Table 14
Chi-Square Contingency Table Analysis for Grounding in Late LTLF Discussions
and Field Experience Papers
Data source
Late LTLF
Field exp
discussions
papers
103.0
205.0

Count
Not Grounded

Expected Count
% within Data source

Grounding
Grounded

Count
Expected Count

308.0

66.4

241.6

308.0

70.1%

38.3%

45.2%

44.0
80.6

330.0
293.4

374.0
374.0

29.9%

61.7%

54.8%

Count

147.0

535.0

682.0

Expected Count

147.0

535.0

682.0

100.0%

100.0%

100.0%

% within Data source
Total

Total

% within Data source

95

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 15
Chi-Square Contingency Table Analysis for Grounding in Field Experience Class
Discussions and Field Experience Papers
Data source

Count
Not Grounded

Expected Count
% within Data source

Grounding

Count
Grounded

Expected Count
% within Data source

Total

Count
Expected Count
% within Data source

Total

Field exp
discussion
95.0

Field exp
papers
205.0

76.5
51.9%

223.5
38.3%

41.8%

88.0

330.0

418.0

106.5

311.5
61.7%

58.2%

48.1%
183.0
183.0
100.0%

300.0
300.0

418.0

535.0

718.0

535.0
100.0%

718.0
100.0%

Maintaining the Shifts in Reflection
The shifts in the preservice teachers’ reflection such as those that occurred
during the LTLF and field experience discussions were more difficult to document in
the individual field experience papers, since the nature of the reflections varied from
one preservice teacher to the next. In general, most of the preservice teachers
continued to consider how instructional decisions either helped or hindered student
thinking, but some of the analyses were fairly superficial and didn’t leave the reader
with a good sense of the result of the teachers’ actions. To illustrate the range of these
reflections, consider the following passages. The first is from Neil’s first field
experience paper, in which he provides an analysis similar to that seen in the wholeclass field experience discussions, while the second is from the same paper written by
Jackie in which the analysis provides less information to the reader.
When thinking of a hindering the students’ thinking, one specific
instance comes to mind. The students had an idea on how to figure out
how to solve for any number of trains, but when looking at their papers
I didn’t see a general form, which is what I wrote down as an
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objective. So I introduced solving for the nth train for the square
pattern [Transcript 1, Line 12]. This threw the students off a little bit.
They weren’t sure what I was asking for. It was even my writing down
an equation for them [Line 16] that spumed the development of the 2 *
train + 2* 1 .1 don’t know that I really needed to do this. I could see
that they knew how to solve for any train number I gave them. What
resulted in my pushing them along was another method to solve for the
problem. I think this hindered Bethany when she tried using
multiplication to solve for the pentagons, but didn’t have a lot of
success in doing so. (Neil, Spring 2005, Field Experience 1 Paper)
In contrast, Cathy identifies a specific teacher action that she believed hindered
student understanding, but did not tell the reader what result the action led to later in
the lesson.
I hindered students’ understanding by moving too rapidly at times. It
surprised me that I was able to get through the squares, hexagons, and
triangles during the time allotted. Although I had planned for the other
figures as an extension, I had thought that it would be unlikely that we
would get to them. Looking back, I think that more time could have
been spent exploring the squares first in more depth and making sure
that all students understood the concept before moving on. (Cathy,
Spring 2005, Field Experience 1 Paper)
Although Cathy’s reflection is not as strong as Neil’s, it is important that she
is still attempting to examine her own pedagogical decisions based on how they
affected on student understanding. Thus, although many of the preservice teachers
had room for improvement in their personal reflections, they still maintained the
overall shift towards focusing on how teachers’ decisions affect student
understanding that was seen in the whole-class discussions.
In terms of analyzing student thinking, the preservice teachers continued to
use evidence to support their analyses of student thinking in their field experience
papers. However, the type of analysis of student thinking that was illustrated in the
last chapter, where alternative interpretations were considered and debated, did not

97

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

continue in the individual reflections. This may have been due to the fact that the
papers were written individually and thus alternative interpretations were not
available for debate or, if they were considered, were not made explicit in the writing.

Continuous Growth?
While the increases in the level of reflection and grounding between both
groups of classroom discussions and the field experience papers were encouraging, I
wondered whether these changes were, in fact, continuous or whether grouping the
three field experience papers together was somehow misrepresenting the data. In
order to more fully understand how the changes in the level of reflection and
grounding occurred, additional comparisons were made between the late LTLF
discussions and the first field experience paper and among the three field experience
papers.

Immediate Growth
The level of reflection in the late LTLF discussions and the first field
experience paper were compared to determine whether the level of reflection
increased immediately in the first individual reflection or if there was a temporary
decline in the level that was later compensated for by more significant increases in the
later papers. This comparison revealed that the preservice teachers did, in fact, show
an increase in their level of reflection as early as the first field experience paper. As
can be seen in Table 16, however, the change was not in the percentage of idea units
that were coded at the higher levels of reflection (theorizing and above), but instead,
the change was at the describing and explaining levels. In the late LTLF discussions,
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12.2% of idea units were coded as theorizing or higher, while in the first field
experience paper, 13.2% of idea units were coded at these same levels. This is clearly
not a large gain. At the describing levels, however, a larger gain is made, with the
percentage of passages coded at this level dropping from 45.6% to 33.0%. A chisquare analysis confirmed that the difference in the level of reflection between these
two data sets was significant (p - .019).

Table 16
Chi-Square Contingency Table Analysis for Level o f Reflection in Late LTLF
Discussions and First Field Experience Paper
Data source

Count
Describe

First field exp
paper
62.0

56.6

72.4

129.0

45.6%

33.0%

38.5%

62.0

101.0

163.0

71.5
42.2%

91.5

163.0

53.7%

48.7%

9.0
12.7

20.0

29.0

16.3

29.0

Expected Count
% within Data source
Count

Explain

Expected Count
% within Data source
Count

Level

Theorize

Expected Count
% within Data source

Confront

6.1%

10.6%

8.7%

9.0

4.0

13.0

Expected Count

5.7

7.3

13.0

6.1%

2.1%

3.9%

Count

0.0

1.0

1.0

Expected Count
% within Data source

0.4

0.6

1.0

Count
Total

129.0

Count
% within Data source
Restructure

Total

Late LTLF
discussions
67.0

Expected Count
% within Data source

.0%

.5%

.3%

147.0

188.0

335.0

147.0
100.0%

188.0

335.0

100.0%

100.0%

A similar comparison was made between the grounding in the late LTLF
discussions—where the highest level of grounding among these discussions had
occurred—and the first field experience paper. As can be seen in Table 17, a greater

99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

percentage of idea units were coded as grounded in the first field experience paper
than in the late LTLF discussions. This was found to be significant (p = .000) and
confirms that the preservice teachers continued to improve in their tendency to
ground their reflections immediately as they began reflecting on their own teaching.

Table 17
Chi-Square Contingency Table Analysis for Grounding in Late LTLF Discussions
and First Field Experience Paper
Data source
First field exp
paper
97.0

Late LTLF
discussions
103.0

Count
Not Grounded

Expected Count
% within Data source

Grounding

Count
Grounded

Expected Count
% within Data source
Count

Total

Expected Count
% within Data source

Total
200.0

112.2

87.8
70.1%

51.6%

200.0
59.7%

44.0

91.0

135.0

59.2
29.9%

75.8
48.4%

40.3%

147.0

188.0

335.0

147.0
100.0%

188.0
100.0%

335.0
100.0%

135.0

The Nature o f the Growth
Although the initial gains in the level of reflection in the first field experience
paper were encouraging, this growth was not continuous across the three individual
reflective papers. Table 18 compares the percent of idea units coded at each level of
reflection in the three field experience papers (see Appendices F-H for complete
contingency tables).
A comparison of the first two papers showed a significant difference in the
level of reflection (p = .000), with the higher level of reflection in the first paper.
Notice that in the first paper, 13.2% of idea units were coded at the theorizing level or
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higher, compared to only 4.4% of those in the second paper, thus indicating a
substantial drop in the level of reflection. Additional pair-wise comparisons revealed
a significant increase in the level of reflection from the second to the third paper
(p = .000), as well as from the first to the third paper (p = .000), indicating an overall
growth in the level of reflection on the preservice teachers’ own teaching throughout
the field experience papers.

Table 18
Level o f Reflection in the Field Experience Papers
Level
Describing
Explaining
Theorizing
Confronting
Restructuring

1
33.0%
53.7%
10.6%
2.1%
0.5%

Field experience paper
2
20.4%
75.1%
3.3%
1.1%
0.0%

3
10.8%
32.5%
48.8%
7.8%
0.0%

Because there was the potential that a small number of preservice teachers
were skewing the data by having a large number of idea units coded at either a very
high or very low level, I also compared the highest level of reflection reached by the
preservice teachers in each paper. This analysis, in which each preservice teacher was
counted once for each paper at the highest level they reached in that paper, paints a
different picture. This comparison (Table 19) showed no significant difference
between the highest level of reflection reached by individual preservice teachers in
the first and second field experience papers (p = .616). Thus, instead of indicating a
decrease in the level of reflection, this analysis showed no significant change in the
highest level reached, although there were still more low level reflections overall in
the second paper as compared to the first. A similar analysis between the second and
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Table 19
Chi-Square Contingency Table Analysis for Highest Level o f Reflection Reached in
First and Second Field Experience Papers
Document
First field
Second field
exp paper
exp paper
Describe

Explain

Level

Theorize

Count

0.0

0.0

0.0

Expected Count
% within Document

0.0

0.0

.0%

.0%

0.0
.0%

Count

13.0

14.0

27.0

Expected Count
% within Document
Count
Expected Count
% within Document
Count

Confront

Expected Count

12.2

27.0

77.8%

67.5%

6.0
4.4

2.0

8.0

27.3%

3.6
11.1%

8.0
20.0%

2.0

2.0

4.0

2.2

1.8

4.0

11.1%

10.0%

Count

1.0

0.0

1.0

Expected Count

0.6

0.5

1.0

4.5%

.0%

2.5%

22.0

18.0

40.0

22.0

18.0

100.0%

100.0%

40.0
100.0%

% within Document
Count
Total

14.9
59.1%

9.1%

% within Document
Restructure

Total

Expected Count
% within Document

third papers (Table 20) did reveal a significant difference in the highest level of
reflection reached by the preservice teachers in these papers ip - .001), thus
indicating an overall change in the highest level of reflection reached across the field
experience papers.
Comparisons were also made between the grounding in the field experience
papers (Table 21). While there was a significant change in the grounding between the
first two papers {p = .000), the difference in grounding between the second and third
paper was not found to be significant ip = .439). The grounding in each field
experience paper was significantly better than in the late LTLF discussions, however,
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indicating an overall increase in the preservice teachers’ abilities to ground their
reflections in evidence during the field experience papers.

Table 20
Chi-Square Contingency Table Analysis for Highest Level o f Reflection Reached in
Second and Final Field Experience Papers
Document
Second field
exp paper
0.0

Count
Describe

Explain

0.0

0.0

0.0

.0%

.0%

Count

14.0

1.0
7.3

15.0

7.7
77.8%

5.9%

42.9%

2.0
5.1

8.0
4.9

10.0

11.1%

47.1%

10.0
28.6%

Count
Expected Count
% within Document

Confront

Total

15.0

Count

2.0

8.0

10.0

Expected Count

5.1

4.9

10.0

% within Document
Restructure

0.0

.0%

Expected Count

Theorize

Total

Expected Count
% within Document

% within Document
Level

Final field
exp paper
0.0

11.1%

47.1%

28.6%

Count

0.0

0.0

0.0

Expected Count
% within Document

0.0
.0%

0.0
.0%

0.0
.0%

Count

18.0

Expected Count

18.0

17.0
17.0

35.0

100.0%

100.0%

100.0%

% within Document

35.0

Table 21
Percent o f Grounded Idea Units in Late LTLF Discussions and Field Experience
Papers

Not Grounded
Grounded

Document set
Late LTLF
First field exp
Second field
Final field exp
discussions_______ paper_______ exp paper________paper
70.1%
29.3%
32.3%
51.6%
29.9%
48.4%
70.7%
67.7%
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Discussion
Prior to being asked to reflect on their own teaching, the preservice teachers in
this study developed a reflective stance towards practice by reflecting on the practices
of other teachers. Other researchers (e.g., Wang & Hartley, 2003) have questioned,
however, whether developing such a reflective stance while engaged in reflecting on
the teaching of others actually transfers to an ability to reflect in the same ways on
one’s own teaching. The data in this study showed that the reflective stance that the
preservice teachers’ had developed was not only maintained, but continued to
improve as they began to reflect on their own teaching, both in terms of the level of
their reflection and the grounding. In addition, these attributes of their reflections
were higher immediately in their first reflection on their own practice, before they
received feedback from the course instructor on their written work.
While the changes in the level and grounding could be interpreted to mean
that the preservice teachers continued to make gains in their ability to reflect in the
field experience papers, others might argue they were simply better able to reflect in
writing than verbally. To contemplate this possibility, consider the reflections in the
field experience papers, which were written after the LTLF discussions and in
relatively the same time frame in which the whole-class field experience discussions
took place.
At first glance, a higher level of reflection seems to have occurred in the
written field experience papers as compared to the verbal field experience
discussions, thus supporting the argument that the mode of communication affected
the level of reflection. Upon further inspection, however, it can be seen that the
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differences in the level of reflection in these data sets were only at the describing and
explaining level, while the higher levels were relatively consistent. This lends support
to the conclusion that the level of reflection was not significantly affected by the
mode of communication. In addition, Lee (2005) found that some teachers reached a
higher level of reflection when reflecting verbally while others reached a higher level
in written reflections. Assuming that some preservice teachers in this group would
fall into each category, it is unlikely that the mode of communication would wholly
account for the overall higher level of reflection displayed by the entire group of
preservice teachers in the field experience papers. In any case, it is encouraging to
note that the highest level of reflection occurred when the preservice teachers
reflected on their own practice, which is arguably the more meaningful type of
reflection.
The mode of communication may, however, have affected the grounding. The
frequency of grounding in the written field experience papers was higher than in any
of the class discussions. In fact, even the grounding in the first field experience
paper—where the lowest frequency of grounding among the three papers occurred—
was significantly better than both the late LTLF discussions and the field experience
discussions. Thus, it seems reasonable to conclude that the mode of communication
likely contributed to the preservice teachers’ tendency to ground their reflections in
evidence. A confounding factor, however, was that the field experience papers were
graded, while the class discussions were not. Because the preservice teachers were
specifically asked to provide evidence for their analyses in the written assignments,
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which directly contributed to their grade on each assignment, it is likely that this
influenced their tendency to ground their reflections in the papers.
Despite the overall gains that were documented, learning is not always linear
and that was certainly the case for this group of preservice teachers. Although the
data revealed overall trends toward higher levels of reflection and increased
propensity to ground reflections in evidence, there were also instances where the
preservice teachers did not show forward progress. While within the field experience
papers there were overall gains in the preservice teachers’ reflections, they did not
occur consistently from one paper to the next. For instance, although the level of
reflection increased from the late LTLF discussions to the first field experience paper,
the highest level reached in the second paper was essentially the same as in the first.
In terms of grounding, there was an increase between the first and second papers, but
then the percentage of grounded comments did not change significantly in the third.
Looking at the results from a more qualitative perspective, recall that dining
the LTLF and field experience discussions, the preservice teachers in this study made
shifts towards analyzing teaching decisions based on how they affected student
thinking and also began to develop a more tentative stance towards assessing student
understanding. In other words, they began theorize about student thinking rather than
making absolute claims. The preservice teachers’ focus on analyzing teaching in
terms of its effect on student thinking continued in the field experience paper,
although the writings were often not as rich as the earlier verbal reflections. It was
encouraging, though, that although many of the preservice teachers still had room for
growth in this area, most were at least making attempts at such analysis. On the other
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hand, evidence of the preservice teachers considering alternative interpretations of
student thinking was less apparent in the written papers than in the whole-class
discussions. It may be the case, though, that alternative interpretations were
considered by the preservice teachers in their intermediate analysis, but were not
included in the paper that was submitted to the instructor. In class discussions, much
of the preservice teachers’ thinking came out as the preservice teachers verbalized
their immediate thoughts.
Taken together, the results discussed in this chapter suggest that the preservice
teachers who were enrolled in the methods course during the spring 2005 semester
were able to reflect on their own teaching at least as well as they were able to reflect
on the teaching of others and on the teaching of their peers. In fact, with the exception
of the final examination, the highest levels of reflection and incidence of grounding in
the groups of data analyzed—the LTLF discussions, field experience discussions, and
field experience papers—both occurred in the written field experience papers. This is
encouraging news for teacher educators who search for ways to help preservice
teachers develop a complex view of teaching and habits of reflection that are
necessary to teach as reformers envision (Ball & Cohen, 1999; Darling-Hammond &
Cobb, 1996; Putnam & Borko, 1997). The results here suggest that the use of a
coherent video-case curriculum as a tool for engaging preservice teachers in sustained
and focused reflection might not only be a way to develop these views and habits, but
may also address the concern that others have raised about transferring skills learned
in a teacher education program to the practice of teaching (Borko & Putnam, 1996;
Seago, 2004; Wang & Hartley, 2003).
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CHAPTER 7
COMPARISON OF PRESERVICE TEACHERS’ REFLECTIVE STANCE

While engaging in reflection grounded in the LTLF video curriculum, the
preservice teachers in the experimental group developed a reflective stance that
included significant increases in three areas—their use of evidence to support their
reflective comments, their level of reflection, and their focus on student thinking.
Furthermore, this stance was maintained, and even improved on, as they began
reflecting on their own teaching. What remains to be seen is to what extent these
gains can be attributed to the sustained and focused reflection in which they engaged
as a result of the LTLF curriculum. In this chapter, I compare the reflections of this
group of preservice teachers to a group of their peers who were enrolled in the same
course a year earlier, when the LTLF curriculum was not yet available. While the
basic goals of the course were the same both semesters and the preservice teachers
engaged in many similar activities, the comparison group reflected on cases of
teaching that were collected from a variety of sources and did not provide the same
coherent content and pedagogical foci as the LTLF curriculum. The research question
that I address in this chapter is “How do the reflections o f preservice teachers who
engaged in sustained andfocused reflection on other teachers ’ instructional practice
compare to those o f their peers who did not? ”
To answer this question, data from the spring 2004 and spring 2005 semesters
were analyzed to identify similarities and differences in the nature of the preservice
teachers’ reflections. I begin by assessing these two groups’ comparability in terms of
their beliefs, level of reflection, and how they grounded their reflective comments at
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the start of each semester. I then discuss the similarities and differences between the
two groups’ reflections later in the semester by analyzing their reflections on their
own teaching during field experiences and their reflections on others’ teaching on the
final examination.

Beginning o f Semester Comparison
To determine whether the two groups of preservice teachers were comparable
in terms of their beliefs, level of reflection and grounding at the start of each
semester, the mathematics autobiographies written by each group and the first wholeclass reflective discussion from each semester were analyzed. The autobiographies
were used to compare the preservice teachers’ beliefs about teaching and level of
reflectivity, while the first whole-class discussion was used to compare their level of
reflection and grounding. In the following, I compare these two data sets to establish
that the two groups of preservice teachers where generally compatible in these
respects at the start of each semester.

Mathematics Autobiographies
Early in each semester, the preservice teachers were required to write a
mathematics autobiography that described their past as a mathematics student, their
beliefs about mathematics, and their beliefs about teaching mathematics. To
determine whether the two groups were comparable in terms of their beliefs about
teaching at the start of the methods course, a portion of each autobiography was
analyzed. This part of the paper consisted of the preservice teachers’ responses to a
prompt that asked them to choose from among six cartoons the one that characterized
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a typical mathematics classroom and the one that characterized an ideal mathematics
classroom, and then to explain the reasons for their selections (Fleener et al., 1997).
In addition, each paper was assessed for the level of reflectivity of the preservice
teacher—classified as high, medium or low. A low level of reflection was one that
demonstrated little or no thought or analysis and was typically very minimal, failing
to indicate why certain features of a mathematics classroom are desirable. In contrast,
a high level response was one that showed a significant amount of thought and
support for the cartoons that were chosen. Although length was not the only criteria
for a high rating, high level responses were typically much more substantial, as they
provided a detailed analysis of the cartoons. Examples of responses coded as low and
high can be found in the Analysis o f Mathematics Education Autobiographies section
of this paper.
It was found that there were no significant differences in the cartoons that
were selected as depicting a typical and ideal classroom. In both classes, a majority of
the preservice teachers chose cartoons 3 or 5 (or both) as depicting the typical
mathematics classroom (Table 22) and cartoon 6 as depicting the ideal mathematics
classroom (Table 23). The p-values for the chi-square tests for the two sets of data
were p = .784 and p = .178 for typical and ideal, respectively, indicating that the
cartoon selected was independent of the semester in both cases.
There were also no differences in the reasons given by each group of
preservice teachers for the selections that they made. The majority of preservice
teachers in both groups described a typical mathematics classroom as one in which
the teacher is the authority figure who relays information to students, typically in a
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Table 22
Chi-Square Contingency Table Analysis for Typical Mathematics Class Selection
Sem ester
Spring
2004
7.0

Count
3

Typical
cartoon
choice

5

12.0

6.0

6.0
25.0%

12.0
30.0%

Count

12.0

14.0

26.0

Expected Count

13.0

13.0

26.0

60.0%

70.0%

65.0%

1.0

1.0

2.0

% within Sem ester
Expected Count

1.0

1.0

2.0

5.0%

5.0%

5.0%

Count

20.0

20.0

40.0

Expected Count

20.0

20.0

40.0

100.0%

100.0%

100.0%

% within Sem ester
Total

Total

35.0%

Expected Count
% within Sem ester

Count
6

Spring
2005
5.0

% within Sem ester

Table 23
Chi-Square Contingency Table Analysis for Ideal Mathematics Class Selection
Sem ester
Spring
Spring
2004
2005
2

Ideal
cartoon
choice

4

5

6
Total

Total

Count

0.0

2.0

2.0

Expected Count

0.9

1.1

2.0

% within Sem ester

.0%

10.0%

5.4%

Count

2.0
0.9

0.0
1.1

2.0

Expected Count
% within Sem ester

11.8%

.0%

2.0
5.4%

Count

0.0

1.0

1.0

Expected Count
% within Sem ester

0.5
.0%

0.5
5.0%

1.0
2.7%

Count

15.0

17.0

32.0

Expected Count

14.7

17.3

32.0

% within Sem ester

88.2%

85.0%

86.5%

Count
Expected Count
% within Sem ester

17.0

20.0
20.0
100.0%

37.0
37.0
100.0%

17.0
100.0%

111

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

lecture format, with little or no collaboration or group work taking place. Preservice
teachers in each class also wrote about a focus on memorization instead of
understanding, a lack of engagement by students, and the role of the teacher in
preventing cheating in the classroom. A number of other comments written by
individual preservice teachers also add to the description of a typical mathematics
classroom as a very teacher-centered classroom, where students sit in rows, take notes
and learn by working individually on a number of small tasks. Most of the preservice
teachers noted that they were products of such mathematics classrooms.
In contrast, most preservice teachers in both groups described an ideal
mathematics classroom as one where the teacher is not the focus of the class, but
rather, facilitates students’ learning as they explore mathematical ideas, often through
hands-on activities or projects. In such a classroom, students work collaboratively on
interesting, engaging problems, and multiple ideas are both valued and discussed. A
number of the preservice teachers discussed a focus on understanding and a climate
where teachers and students can learn from each other.
There were preservice teachers in both groups, however, who held more
traditional views of teaching. For example, three preservice teachers in the 2004
group and four in the 2005 group described an ideal mathematics classroom as one
where students work individually on mathematics problems, with the teacher
providing assistance as needed. Two of the most traditionally-minded preservice
teachers were in the 2005 group. Rick, for example, described an ideal teacher as
“focused on covering material content,” while Richard stressed the importance of

112

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

lecture. Despite these individual differences, the two groups of preservice teachers
overall held comparable beliefs about teaching and learning at the start of the course.
The preservice teachers’ predisposition toward reflectivity was also similar at
the start of each semester. Table 24 compares the level of reflection in the
mathematics autobiographies written by each group of preservice teachers. The
statistical analysis again revealed no significant difference in the reflectivity between
the two groups (p = .390). Since the autobiographies were personal reflections,
grounding was not necessary in these documents and thus could not be analyzed.

Table 24
Chi-Square Contingency Table Analysis for Autobiography Level by Semester
Sem ester
Spring
2004
Count
Low

Expected Count
% within Sem ester
Count

Level

Medium

Expected Count
% within Sem ester
Count

High

Count
Total

2.0
2.5
13.3%

3.5

6.0

19.0%

16.7%

9.0

15.0

24.0

10.0
60.0%

14.0

24.0

71.4%

66.7%

2.0
3.5

6.0

4.0

Expected Count
% within Sem ester

2.5
26.7%

Expected Count

6.0

9.5%

6.0
16.7%

15.0

21.0
21.0

36.0
36.0

100.0%

100.0%

100.0%

15.0

% within Sem ester

Total

Spring
2005
4.0

First Whole-Class Discussion
At the start of each respective semester, the two groups of preservice teachers
were also comparable in terms of their level of reflection in a whole-class discussion.
The first reflective discussion in the spring 2004 semester was centered on a case of
teaching (Smith et al., 2005) that was written by two teachers who were trying to
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make their teaching more student-centered. This case was narrative in nature and
included commentary about the student thinking and reflections by the two teachers
in the case. The first reflective discussion in the spring 2005 semester was centered
on a video case that was part of the LTLF curriculum. The preservice teachers had
watched a video clip of a teacher and his students discussing a mathematics problem
and had the transcript of the video case to refer to during the class discussion. They
did not, however, have access to teacher reflections as the spring 2004 preservice
teachers did. Both groups of preservice teachers had worked on and discussed the
mathematical task that was used in their respective case prior to engaging with the
case.
Table 25 shows the number of idea units that were coded at each reflective
level in the first whole-group discussion each semester. Almost all the idea units each
semester were coded as lower level reflections—describing or explaining. Although
the spring 2004 group reached the theorizing level in three instances, a statistical
analysis reveals that the level of reflection was independent of the semester (p =
.293). In other words, the level of reflection was approximately equal for the first
whole-class discussion during each semester.
A significant difference was noted, however, in terms of how the preservice
teachers grounded their reflective comments. As seen in Table 26, the spring 2004
preservice teachers grounded their comments without prompting over 30% of the
time, whereas the spring 2005 group required prompting by the class instructor in
most cases where grounding occurred. A statistical analysis showed that there was a
significant difference between the two groups’ grounding (p = .000). This means that
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Table 25
Chi-Square Contingency Table Analysis for Level o f Reflection in First Whole-Class
Discussion
Sem ester
Spring
2004
Count
Describe

14.0

Expected Count
% within Sem ester

Explain

Count
Expected Count
% within Sem ester

Level

Theorize

Count
Expected Count
% within Sem ester

Confront

Restructure

Total

Count
Expected Count

Spring
2005

Total

23.0

37.0
37.0
40.7%

17.5

19.5

32.6%

47.9%

26.0
24.1

25.0
26.9

51.0

60.5%

52.1%

56.0%

3.0
1.4
7.0%

0.0
1.6

3.0
3.0

.0%

3.3%
0.0

51.0

0.0

0.0
0.0

0.0

% within Sem ester

0.0
.0%

.0%

.0%

Count

0.0

0.0

0.0

Expected Count
% within Sem ester

0.0
.0%

0.0
.0%

0.0
.0%

Count

43.0

48.0

91.0

Expected Count

43.0

48.0

91.0

100.0%

100.0%

100.0%

% within Sem ester

the two groups did, in fact, show differences in grounding, with a higher frequency in
the comparison group.

Summary o f Comparison at Start o f the Semester
In summary, the experimental and comparison groups of preservice teachers
in this study were generally comparable at the start of their methods course. They
held similar beliefs about teaching mathematics and displayed similar levels of
reflection in both their written mathematics autobiographies and in their first wholeclass reflective discussion of the semester. The one significant difference between the

115

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 26
Chi-Square Contingency Table Analysis for Grounding in First Whole-Class
Discussion
Sem ester
Spring
Spring
2004
2005
30.0
36.0

Count
Ungrounded

Expected Count
% within Sem ester
Count

Grounded

Ground/Prompted

Ground/Unprompted

66.0

31.2

34.8

66.0

69.8%

75.0%

72.5%

0.0

10.0

10.0

Expected Count

4.7

5.3

10.0

% within Sem ester

.0%

20.8%

11.0%

Count
Expected Count
% within Sem ester

13.0
7.1
30.2%

2.0
7.9
4.2%

15.0
15.0
16.5%

43.0

48.0

91.0

43.0

48.0

100.0%

100.0%

91.0
100.0%

Count
Total

Total

Expected Count
% within Sem ester

two groups was the extent to which they grounded their comments. In this case, the
spring 2004 group initially grounded their comments without prompting more often
than the spring 2005 group. This initial difference will need to be considered when
analyzing the groups' grounding abilities later in the semester.

Similarities Later in the Semester
The two groups of preservice teachers were not only comparable at the start of
the semester, but continued to show some similarities in their reflections throughout
the semester. In this section I discuss these similarities by first comparing the two
groups at the end of the semester in an analysis of their final examinations, and then
by considering similarities in the preservice teachers’ reflections on their own
teaching in the written field experience papers.
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Final Examination Comparison
The final course examination each semester included a portion in which the
preservice teachers were required to view a short video clip of a classroom interaction
and then analyze the student thinking in the video and the ways in which the teacher
either helped or hindered such thinking. A comparison of the coding in the preservice
teachers’ responses to this question prompt revealed no significant differences
between the groups in the level of reflection {p = .515), the grounding in the
responses (p = .935) or the highest level of reflection reached by each preservice
teacher (p = .647).
In comparing the reflections on the final examination to those in the first
whole-class discussion at the start of the semester, both groups showed significant
gains in their level of reflection and in the frequency of their grounding. Recall that in
the first whole-class discussion each semester, essentially all of the idea units were
coded as describing or explaining. In the final examinations, however, the spring
2004 and spring 2005 groups of preservice teachers reached the theorizing level or
higher in 24.1% and 30.6% of idea units, respectively. In terms of grounding, the
frequency for the spring 2004 group increased from 30.2% to 54.0%, while for the
spring 2005 group there was an increase from 25% to 53.4%.

The Field Experience Papers
In my comparison of the three field experience papers written by the spring
2004 and spring 2005 preservice teachers, it became apparent that there were
similarities among them (see Appendix I). In the following, I begin by analyzing the
first and last field experience papers to show similarities in the growth in the
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preservice teachers’ reflective abilities during the field experience portion of the
course. I then discuss the nature of this growth by considering their reflection in the
second paper.
Same beginning and end. In terms of the level of reflection, a statistical
analysis of the first field experience papers revealed no significant difference between
the two semesters at the 5% significance level, but did show that the difference was
significant at the 10% significance level ip = .076). As can be seen in Figure 1, there
were fewer idea units coded as describing and more coded as explaining in the spring
2004 papers as compared to spring 2005. In addition, the spring 2004 group showed
more theorizing, while the spring 2005 group showed slightly more confronting and
restructuring.

Figure 1. Level of Reflection in First Field Experience Paper.

Level
H 1-Describe
■ 2-Explain
■ 3-Theorize
14-Confront
□ 5-Restructure

Semester
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In order to better understand the relationship between the levels of reflection
in the two semesters, I collapsed the data into two groups—the two lower reflective
levels (describing and explaining) and the three higher reflective levels (theorizing,
confronting and restructuring). I chose to group the data this way because the
preservice teachers reflected at the lower levels even at the start of the course, while
reaching the three higher levels seemed to be more difficult. Once the data were
collapsed in this way, it became apparent that the difference between the levels of
reflection in the two semesters was minimal. As can be seen in Table 27, essentially
the same percentage of idea units were coded at the two lower levels and at the three
upper levels during each semester. For this collapsed data, a statistical analysis
revealed no significant difference in the levels (p = .522).

Table 27
Chi-Square Contingency Table Analysis for First Field Experience Paper (Levels
Collapsed)
Sem ester
Spring
Spring
2004
2005
163.0
134.0

Count
Describe/Explain

Expected Count

Level
Theorize/Confront/
Restructure

160.9
86.7%

85.6%

Count

25.0

25.0

50.0

Expected Count

22.9

27.1

50.0

15.7%

13.3%

14.4%

159.0

188.0

347.0

159.0
100.0%

188.0
100.0%

347.0
100.0%

% within Sem ester
Total

297.0

84.3%

% within Sem ester

Count
Expected Count
% within Sem ester

136.1

Total

297.0

In addition to analyzing the total number of idea segments coded at each level,
I also considered differences in the highest level of reflection reached by each
preservice teacher in the first field experience paper. For this analysis, each preservice
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teacher was counted once at the highest level of reflection that was coded in their
paper (Table 28). This analysis allowed me to determine whether preservice teachers
who consistently reflected at either a very high or low level had skewed the data. This
analysis again showed no significant difference between the two classes ip = .493)
and thus confirmed the fact that in the first field experience paper the level of
reflection was essentially the same between the two groups.

Table 28
Chi-Square Contingency Table Analysis for Number o f Preservice Teachers Reaching
Each Level in First Field Experience Paper
Sem ester
S04
Describe

Count

0.0

0.0

0.0

Expected Count

0.0

0.0

0.0

% within Sem ester

.0%

.0%

.0%

7.0
9.3
36.8%

13.0
10.7

20.0

59.1%

Count

9.0

6.0

15.0

Expected Count

7.0

8.0

15.0

47.4%

27.3%

36.6%

3.0

5.0

2.3

2.0
2.7

15.8%

9.1%

12.2%

Count
Expected Count

0.0
0.5

1.0
0.5

1.0

% within Sem ester

.0%

4.5%

2.4%

19.0

22.0

41.0

19.0
100.0%

22.0
100.0%

41.0
100.0%

Count
Explain

Level

Theonze

Expected Count
% within Sem ester

% within Sem ester
Count
Confront

Expected Count
% within Sem ester

Restructure

Total

Total

S05

Count
Expected Count
% within Sem ester

20.0
48.8%

5.0
1.0

An analysis of the number of idea units coded at each level in the third field
experience paper revealed a significant difference between the two groups of
preservice teachers, with a higher level of reflection in the spring 2005 group. It
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should be noted that the nature of the third paper was different than the first two, in
that it was intended to be a summative reflection on all of the field experiences as a
whole. In this paper, the preservice teachers were asked to write about their
development as a teacher, including what aspects of their teaching contributed to or
hindered student understanding and to provide in-depth analysis of their current
strengths and weaknesses as a teacher. Both groups were also asked to make
connections to course readings, including citing their sources.
Figure 2 shows how the levels of reflection in the third field experience paper
compare. In this case, 39% of the idea units in the spring 2004 papers were coded at
the theorizing level or higher, compared to 56.6% of those in the spring 2005 papers.

Figure 2. Level of Reflection in Final Field Experience Paper.
Level
B 1-Describe
■ 2-Explain
B 3-Theorize
B 4-Confront
□ 5-Restructure

so-

Semester
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The difference in the levels of reflection was significant at the 5% significance level
(p = .008).
An analysis of the highest level reached by each preservice teacher in the final
paper offers different insights into the level of reflection, however, than the analysis
of the idea units (Table 29). Rather than showing a difference between the level of
reflection in the third field experience papers, this analysis showed that there was no
significant difference ip = .730) between the highest level of reflection reached by the
preservice teachers in each semester’s final papers. In this case, only a single
preservice teacher from the spring 2005 semester failed to reach the theorizing level,

Table 29
Chi-Square Contingency Table Analysis for Number of Preservice Teachers Reaching
Each Level in Final Field Experience Paper
Sem ester
Spring
Spring
2004
2005
Describe

Explain

Level

Theorize

Confront

Restructure

Total

Total

Count

0.0

0.0

0.0

Expected Count

0.0

0.0

0.0

% within Sem ester

.0%

.0%

.0%

Count
Expected Count

0.0

1.0
0.5

1.0

0.5

% within Sem ester

.0%

5.9%

2.9%

Count
Expected Count
% within Sem ester

9.0
8.7

8.0
8.3
47.1%

17.0
17.0
48.6%

50.0%

1.0

Count

8.0

Expected Count

8.2

8.0
7.8

16.0

% within Sem ester

44.4%

47.1%

45.7%

Count
Expected Count
% within Sem ester

1.0
0.5

0.0
0.5

1.0
1.0

5.6%

.0%

2.9%

18.0
18.0

17.0
17.0

35.0
35.0

100.0%

100.0%

100.0%

Count
Expected Count
% within Sem ester

16.0
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and nearly half of each group of teachers reached the confronting level or higher.
Taken together, these analyses revealed that, in essence, there were no
differences between the two groups of preservice teachers in either the first or third
field experience papers, showing essentially the same overall growth. There was a
difference, however, in the nature of this growth, which I will now discuss through an
analysis of the second field experience paper.
A different route from start to finish. An analysis of the second field
experience papers revealed a large discrepancy between the two groups of preservice
teachers. As can be seen in Figure 3 (complete data in Appendix I), over 95% of the
idea units in the spring 2005 second field experience papers were coded at the
describing or explaining levels, compared to 57% of those in the spring 2004 papers.

Figure S. Level of Reflection in Second Field Experience Paper.
Level
B 1-Describe
■ 2-Explain
B 3-Theorize
B 4-Confront
□ 5-Restructure

Semester
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A chi-square test confirmed that there was a significant difference for the level of
reflection in each semester (p = .000), with the spring 2004 group of preservice
teachers achieving higher levels of reflection.
As a second means of comparing the two groups in this paper, consider Table
30, which summarizes the highest level of reflection reached by each preservice
teacher in the second field experience paper. In this paper, all of the preservice
teachers in the spring 2004 class reached at least the theorizing level, as compared to
only 22.2% of the spring 2005 preservice teachers. A statistical analysis confirmed
the significance of the difference one sees in the table (p = .000). This analysis

Table 30
Chi-Square Contingency Table Analysis for Number o f Preservice Teachers Reaching
Each Level in Second Field Experience Paper
Sem ester
Spring
Spring
2004
2005
Count
Describe

Explain

Level

Theorize

0.0

Total

0.0

Expected Count

0.0

0.0

0.0

.0%

.0%

.0%

Count
Expected Count

0.0
7.0

14.0
7.0

14.0
14.0

% within Sem ester

.0%

77.8%

38.9%

Count

16.0

18.0

9.0

2.0
9.0

18.0

88.9%

11.1%

50.0%

Expected Count
Count

2.0

2.0

4.0

Expected Count

2.0

2.0

4.0

% within Sem ester
Restructure

0.0

% within Sem ester

% within Sem ester
Confront

Total

11.1%

11.1%

11.1%

Count
Expected Count

0.0
0.0

0.0
0.0

0.0
0.0

% within Sem ester

.0%

.0%

.0%

Count
Expected Count
% within Sem ester

18.0
18.0
100.0%

18.0
18.0
100.0%

36.0
36.0
100.0%
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supports the previous finding that the level of reflection in the second paper was
higher for the spring 2004 group.
This analysis adds an interesting piece to the puzzle. While the overall growth
during the field experience papers was essentially the same, the two groups of
preservice teachers took different routes from start to finish. The spring 2004 group
showed their growth in level between the first two papers, while the spring 2005
group experienced their growth between papers two and three. My conceptualization
of this change is shown in Figure 4.

Figure 4. Change in Level During Field Experience Papers.
Spring 2004

FE2

Spring 2005

FE3

FE3

FE1

FE1

FE2

Possible reasons for these differences are explored in the Discussion section. Despite
this difference in how the growth in the level of reflection occurred, what is
significant here is that both groups of preservice teachers showed similar and
significant growth in their level of reflection while reflecting on their own teaching.

Differences in Reflection
While there were no significant differences in the level of reflection of the two
groups of preservice teachers, other comparisons revealed notable differences in the
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nature of their reflection. These differences—in grounding, agent, and the nature of
their reflection on student thinking—are discussed in the following sections.

Grounding
A significant difference in grounding between the two groups was noted in all
three field experience papers ip = .003, p = .000 and p = .000). In each case, the
difference was in favor of the spring 2005 preservice teachers, who tended to ground
their comments at a greater frequency than the spring 2004 teachers. A brief summary
of the data is shown in Table 31; complete data is in Appendix J. Recall that during
the first whole-class discussion, the spring 2004 group grounded their comments
more frequently. Thus, the fact that the spring 2005 group had greater grounding in
the field experience papers points to a substantial difference between the two groups.

Table 31
Grounding in Field Experience Papers
Semester
Spring 2004 Spring 2005

Paper
Ungrounded
Grounded

67.5%
32.5%

51.6%
48.4%

Field Exp 2

Ungrounded
Grounded

49.7%
50.3%

29.3%
70.7%

Field Exp 3

Ungrounded
Grounded

64.1%
35.9%

33.1%
66.9%

Field Exp 1

Agent
The majority of idea units in the entire data set for this study (94.3%) were
coded with either teacher or student as the agent. Because these agents accounted for
such a large portion of the data, it is worthwhile to look at whether or not there were
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any differences between the two semesters. In the field experience papers, the spring
2004 group tended to focus more on the teacher as the agent, while the spring 2005
group tended to focus more on the student. As can be seen in Table 32 (complete
table in Appendix K), the difference was minimal in the first field experience paper.
In the second and third papers, however, and in the field experience papers overall,
the spring 2005 group focused on students a larger percentage of the time than did the
spring 2004 group. Although comparisons of the individual field experience papers
are not significant at the 5% significance level (1st: p = .424; 2nd: p = .108; 3rd:
p = .066), the difference in the three papers combined is (p = .009).

Table 32
Agent in Field Experience Papers
Paper
Field Exp 1
Field Exp 2
Field Exp 3
All FE Papers

Teacher
Student
Teacher
Student
Teacher
Student
Teacher
Student

Spring 2004
52.5%
47.5%
63.5%
36.5%
93.2%
2.6%
71.3%
27.1%

Spring 2005
51.6%
47.3%
51.9%
48.1%
86.1%
7.2%
62.4%
35.1%

Note: The percentages in this table do not always add to
100%, a s a small percentage of the comments were coded as
an agent other than teacher or student.

The picture becomes even more interesting when one also examines the level
of reflection by agent (Appendix L for spring 2004; Appendix M for spring 2005). In
the first two field experience papers, both groups of preservice teachers tended to
reflect at a higher level when reflecting on the teacher as compared to when they
reflected on students. For example, in the first field experience paper, 21.4% and
18.7% of the idea units with teacher as the agent were at the theorizing level or higher
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for the spring 2004 and spring 2005 groups, respectively. In comparison, for those
coded with student as agent, the percentages were only 9.3% and 8%. Although this
difference in level for these two agents in the first field experience paper was not
found to be significant at the 5% significance level for the spring 2004 group
(p = .086), it was significant for the spring 2005 group (p = .000). Similar differences
in level of reflection by agent were also found in the second field experience paper
(spring 2004: p = .000; spring 2005: p = .015).
For the third paper, the differences were not significant for either the 2004
group (p = .859) or the 2005 group (p = .063). The results for the third paper need to
be interpreted with caution, however, since a small number of idea units were coded
with student as agent in this paper due to its focus on the teacher (4 idea units for
2004; 12 idea units for 2005).
If one considers the difference in the number of idea units coded as each
agent, combined with the difference in level of reflection between reflections on
teacher and student, it begins to paint a picture of why the spring 2004 group had an
overall higher level of reflection in the second field experience paper. Because the
spring 2005 group tended to reflect more on the students, and the overall reflections
on this agent were lower than the reflections on the teacher, it seems that this at least
partially accounts for the differences in reflection between the two groups that was
found in the second field experience papers. This conjecture is further supported by
the spring 2005 class’s significantly higher level of reflection in the third paper,
where there was a much stronger focus on the teacher compared to the first two.
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While this difference in agent may provide some insight into the differences in
the preservice teachers’ reflection, I believe that it does not wholly account for the
substantial differences in the level of reflection that were found in the second paper.
In this case, it seems that differences in the nature of the reflections also contributed
to the difference in the level of reflection.

Nature o f Reflections on Student Thinking
The level is only one way to better understand the differences in the
preservice teachers’ reflection. In my analysis of the reflections on student thinking, it
became apparent that there might be another factor that contributed to differences in
the levels of reflection between the two groups, particularly in the second field
experience papers. In the spring 2004 group, many of the responses to what the
preservice teachers learned about student thinking focused on generalizations that
they made about how students thought, while those in the spring 2005 group tended
to focus on individual student thinking. In order to confirm this trend that I thought
was occurring in the data, I looked more closely at how each individual preservice
teacher was reflecting on student thinking. In this case, I categorized each teacher as
generally focusing on individual student thinking or making generalizations about
student thinking.
In the first field experience paper, 65% of 2005 preservice teachers focused
their analysis on individual student thinking, as compared to only 21% of the 2004
preservice teachers. Consider, for example, the following excerpt from spring 2004:
During this teaching session I also collected plenty of information on
how students think. I found that they worked better with the numbers
first and then moving to more abstract thinking without needing the
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numbers. This goes along with what is said in the “Promoting
Algebraic Reasoning” article. The article states that, “an initial
emphasis on methods of counting, followed by the recording of an
accurate representation of each counting method, helps students
connect symbolic representations with their counting actions.” That is
exactly what we were doing here. First the students found the
perimeter of the four trains they could physically see and eventually
got to the point when they created a formula to represent the perimeter
of any train. (Doug, Field experience paper 1, Spring 2004)
In this response, Doug made a generalization about how students move from specific
cases to a general formula. We do not know if all of his students thought this way,
nor do we have examples of how they thought, but we do know that Doug has
generalized what happened with his small group of students to students in general.
Although Doug connected to a previous class reading, thus reached the theorizing
level, he did not refer to specific evidence from the transcript of his teaching session
nor to student work to support his assertion. In this case, Doug’s response was coded
as theorizing, but not grounded.
In contrast, most of the spring 2005 preservice teachers analyzed how
individual students in their group thought about the problem. In many cases, their
analyses were grounded in the transcript of their field experience session or in student
work, but this type of analysis was more difficult to support in such a way that it
would be considered theorizing. For example, consider this excerpt:
Brianna, on the other hand, had written on her paper 10*3= 30. She
had said, “Umm, because there is ten sizes and you add three so I just
did 10 times 3” (line 223-224). Brianna was seeing the problem from a
closed method instead of adding three individually each time she was
trying to write out an equation to find the answer. She understood that
you added three each time to the new size so you had to multiply the
size by three but her equation was off by two. (Angela, Field
experience paper 2, Spring 2005)
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In this reflection, Angela explained Brianna’s thinking and grounded it in the
transcript from her teaching session, but did not provide strong enough evidence of
Brianna’s thinking to reach the theorizing level. This type of reflection is difficult to
connect to class readings, unless a student in one of the readings had thought about a
problem in a similar way.
There were, however, isolated cases where preservice teachers analyzed
individual thinking and also provided sufficient evidence to be coded as theorizing.
The following excerpt from spring 2005 shows one example of such analysis:
I believe that Jesse was thinking about the problem recursively. By
first examining his worksheet, for size 5 he drew the figure and
counted. For size 10 the worksheet shows that he added 3 from size 5
until he got size 10. This idea is enforced by the transcript from the
session. Jesse says in line 6, that it is growing by one square on each
line. Also, in line 9 he says, “there’s 3 lines, one on top, one on the
side, one on the bottom.” Thus he is adding 3 tiles each time, one on
the top line, one on the bottom, and one on the side. Also, in line 37,
Jesse says, “Well you have six right there and it adds one each time.”
He is adding one tile on each line. This is further enforced by line 118,
where Jesse says, “The difference between each size is there, umm, as
long as you’re going up is a three tile difference.” He recognizes that
the difference between each size is three tiles. When I asked how
many tiles would be in size 25, Jesse replies, “It’s 25 times 3.” Jesse is
close to figuring out the formula 3n + 2, but he never gets the plus two.
In line 138 he goes back to the recursive method because he says,
“Previous size plus 3” in response to size 25. Therefore I can only
confirm that Jesse was thinking about this problem recursively where 3
tiles are added for each new size. (Nathan, Field experience paper 2,
Spring 2005)
Notice that in this passage Nathan refers to both the student work and student
dialogue to provide strong support for his analysis. Although he didn’t connect this
thinking to class readings, the evidence he provided was strong enough to be coded as
theorizing. Nathan regularly provided such analysis in all of his papers, but he was
the exception among the preservice teachers in both classes. Most of the reflections
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on individual student thinking in the 2005 class much more closely resembled that of
Angela.

Discussion
The question that this chapter set out to address was how two groups of
preservice teachers—one who engaged in sustained and focused reflection on others’
instructional practices and one who did not—compared in terms of their reflection on
teaching. As is the case with most instructors who choose to use new materials in
their classroom, I was optimistic that using the LTLF curriculum would lead to
glaring differences in all aspects of the preservice teachers’ reflections. As this
chapter reveals, things are not that simple. While no notable differences were found
in the preservice teachers’ level of reflection throughout the semester or in any aspect
of the final examination, there were significant differences in their use of evidence
and in their focus on student thinking. Although differences were not found in all
aspects of the preservice teachers’ reflections, those differences that were found are
central to becoming a reflective practitioner who teaches in a manner that builds on
students’ current understanding.
In terms of level of reflection, the two groups were similar throughout the
course, both showing substantial growth in their level of reflection during the
semester. Each group started and ended the semester at the same level and also
demonstrated the same level of reflection in the first and last field experience papers.
Although this result was not what was hoped for, it is not entirely surprising given
that the focus of the course—teaching for student understanding by accessing and
building on student thinking—was the same each semester. Thus instead of showing
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large differences in their reflections, the preservice teachers who engaged in
reflection grounded in the LTLF video curriculum showed more subtle, yet still
significant, differences in the nature of their reflection.
One difference between the groups was the way in which their reflective
habits developed. Although the preservice teachers showed a similar overall growth
throughout the field experience papers, the two groups’ level did not change in the
same way; the spring 2004 group showed growth sooner than the spring 2005 group.
Differences in agent and level of reflection by agent help to explain these growth
patterns. Recall that the spring 2005 group tended to reflect on student thinking more
than the spring 2004 group and that both groups tended to reflect at a higher level
when focusing on the teacher. Thus, it makes sense that the spring 2005 groups’ level
of reflection became higher in the final field experience paper, which required a more
significant focus on the teacher, whereas the spring 2004 group was more focused on
the teacher earlier and thus reflected at a higher level.
In addition, the spring 2005 group reflected on student thinking differently
than the spring 2004 group. Both groups of preservice teachers were given an
identical writing prompt for the field experience papers— What did you learn about
student thinking? Provide specific evidence from your tape, student work, and
documentation form.— but they responded to the question quite differently. The
spring 2005 group was generally more focused on individual student thinking while
the comparison group tended to make generalizations about student thinking. I would
argue that the spring 2005 groups’ focus on individual thinking is valuable, and, as
noted by Sherin and van Es (2005), is consistent with recent recommendations that
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teachers pay closer attention to student responses and use them to assess and plan
instruction (NCTM, 2000). The difficulty, however, is that this type of analysis did
not lend itself to theorizing as defined in this study and thus, the spring 2005 groups’
focus on individual student thinking may have caused their level of reflection to be
coded lower than it might otherwise be if they had analyzed student thinking in more
general terms. I would conjecture that had all the papers had a more significant focus
on teacher, or had the two classes reflected on students in the same way, that the
levels of reflection would have been more comparable in the second field experience
paper.
The finding that the spring 2005 group focused on individual student thinking
more than the spring 2004 group is consistent with others’ findings that teachers who
participated in video-based education programs tended to increasingly focus their
attention on students’ mathematical thinking (Borko & Putnam, 1996; Friel &
Carboni, 2000; Richardson, 1999; Sherin & Han, 2004; Sherin & van Es, 2005; van
Es & Sherin, 2005). I would argue that such a focus on student thinking is desirable in
that it allows the teacher to move away from making generalizations about students as
a whole and towards an inquisitive stance that allows them to delve into students’
comments that are not immediately understandable.
This is not to say, of course, that making generalizations about a group of
students is not valuable. Instead, I believe that it is desirable to have some balance
between the two, as teachers need to both work with individual students and also plan
for group instruction. Recall, however, that the 2005 preservice teachers in this study
had a tendency early on to generalize and jump to conclusions about student thinking
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that were often unfounded. By increasing their focus on student thinking, they
became more likely to look for evidence to justify their analyses, which is essential if
teachers are to plan instruction that is responsive to students’ current understandings.
Even though in this case the spring 2005 preservice teachers were using evidence to
support conjectures about individual student thinking, this use of evidence could later
be used to support conjectures about the learning trajectory of a group, as well. In
contrast, it seemed that by making generalizations about student thinking and failing
to recognize the often subtle differences among students, the 2004 group was missing
a critical skill needed to teach for student understanding.
Another difficulty is that generalities are more theoretical in nature and thus
may seem to be connected to university coursework. In other words, generalities
might more easily be dismissed when preservice teachers go into schools on the
grounds that they’ve made such generalizations because they “had to” as part of a
university course. Individual student thinking, however, may be perceived as more
practical and connected to “real” teaching. Although there is no guarantee that this
connection to practice is better developed using video cases, it does seem that the
skills in analyzing individual student thinking that the 2005 group developed using
video cases may be less connected with the university, and thus less at risk of being
left there instead of becoming embedded in the daily work of teaching.
In addition to differences in the nature of their reflection on student thinking,
another important difference between the two groups was in the grounding of their
reflections. The group that used the LTLF curriculum more consistently grounded the
reflections in their field experience papers in evidence from classroom transcripts and
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student work, despite being less prone to do so at the start of the semester. This
change is consistent with that noted by Sherin and van Es (2005) in their recent work.
These authors found that both preservice and inservice teachers who participated in
video-based professional development tended to ground their analyses in evidence
more over time. They argue that such grounding is important as it requires teachers to
provide a basis for their claims and to make connections between classroom events
viewed in the video cases and key ideas about teaching and learning.
In summary, the group of preservice teachers who engaged in sustained
focused reflection through the LTLF curriculum showed similar gains in level of
reflection as their peers, but also showed differences in their tendency to ground their
reflections and in how they analyzed student thinking. I would argue that the gains
made by the experimental group are significant. To be able to teach in the way that
reformers envision, teachers need to “become serious learners in and around their
practice” (Ball & Cohen, 1999, p. 4). Skills such as those developed by the preservice
teachers in the experimental group—providing evidence and recognizing subtle
differences in student thinking—are key pieces to becoming such a learner.
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CHAPTER 8
DISCUSSION AND IMPLICATIONS

Recent calls for changes in teacher professional development (Abdal-Haqq,
1996; Ball & Cohen, 1999; Feiman-Nemser, 2001; Little, 1993) have prompted the
creation of professional development curriculum materials such as the LTLF
curriculum (Seago et al., 2004) that was used in the methods course in this study. The
selection of this curriculum for the course was based on the premise that it would
provide the preservice teachers in the course with many of the key components of
learning that teacher education reformers have identified as missing from more
traditional teacher education programs (Ball & Cohen, 1996; Feiman-Nemser, 2001).
These include opportunities to learn about practice in the context of practice, engage
in ways of thinking that are central to teaching practice, and begin to develop a
disposition of inquiry that includes “learning to avoid leaping to definitive
conclusions, cultivating the disposition to frame interpretations as conjectures, and
thus how to identify and use appropriate evidence” (Ball & Cohen, 1999, p. 27).
The evidence in this study showed that providing such opportunities to
preservice teachers via a coherent video-based curriculum did, indeed, help them to
develop a reflective stance towards teaching. The stance developed by the preservice
teachers in this study included not only a higher level of reflection, but also an
increased tendency to use evidence to support analyses of teaching, the adoption of a
more inquisitive stance of reflection, and an increased focus on student thinking. In
addition, the group of preservice teachers who engaged with a coherent video
curriculum displayed a more frequent use of evidence and a greater focus on student
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thinking than their peers who engaged with mainly written cases drawn from a variety
of sources.
The increased use of evidence found in this study supports Sherin and van Es’
(2005) finding that both preservice and inservice teachers who engaged in reflection
grounded in video increasingly used evidence to support their analyses. This use of
evidence is significant in that it requires teachers to move away from making
unfounded claims about classroom practices and student thinking, and also because
evidence allows teachers to defend their interpretations of classroom events, leading
to discussion and debate about alternative interpretations of classroom events (Sherin
& van Es, 2005). This debate about interpretations of events became increasingly
evident in the classroom conversations in this study. Whereas early in the semester
the preservice teachers tended to make quick assessments of student thinking, later in
the semester they often engaged in discussions about student thinking in which
members of the class put forth a variety of explanations for student misconceptions.
Moreover, these discussions increasingly included references to the video transcripts
and the course readings as support for the preservice teachers’ interpretations. As
others have noted, debate such as this is critical to developing reflective practitioners
in that it pushes preservice teachers to move beyond their initial, often narrow,
interpretations of classroom events. In doing so, they learn to avoid jumping to
conclusions and instead, begin to consider multiple interpretations of practice
(Lampert & Ball, 1999; Manouchehri, 2002).
Possibly the most significant change in the preservice teachers’ reflection
documented in this study was their increased focus on student thinking. This focus
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was evident in a number of different reflective actions: the consideration of how
teacher actions affected student thinking, the increased tendency to analyze individual
student thinking, the tendency to consider multiple interpretations for student
thinking, and the development of an ability to recognize subtle differences in such
thinking. This final action is what Rodgers (2002) refers to becoming “present” in the
classroom—something she argues is an essential skill of teachers who are able to
respond to students in ways that support their learning.
To become aware of such individual differences in student thinking, teachers
need to be able to closely listen to what students are saying and thoughtfully reflect
on what this tells them about student thinking. By allowing classroom events to be
replayed and having transcripts available to aid in analysis and provide evidence of
student thinking, I would argue that the video cases that were used in the methods
allowed the preservice teachers to begin to become more attentive to individual
student thinking. Whereas their peers in the comparison group tended to make gross
generalizations about student thinking in their field experience reflection papers, the
preservice teachers who engaged with a video curriculum showed a greater tendency
to analyze individual thinking and recognize the subtle differences in such thinking.
Recognizing such differences is critical if teachers are to continually adapt instruction
in order to build on students’ current understandings. This, as well as the other
reflective actions noted above, are all significant pieces of a stance of inquiry that is
central to the role of a teacher who approaches teaching as an active learning process
(Ball & Cohen, 1999).
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Previous researchers have questioned whether a reflective stance that is
developed while reflecting on the practices of others is transferable to reflecting on
one’s own practice (e.g., Wang & Hartley, 2003). The current study showed that such
transfer is certainly possible. In fact, the preservice teachers in this study not only
maintained their reflective stance as they began to reflect on their own practice, but
also continued to show improvements throughout their self-reflection, both in their
level of reflection and in providing evidence to support their analyses. This finding is
significant in that it provides evidence that skills learned in a teacher education
program can be transferred into teaching practice and thus, have the potential to
influence what happens in the preservice teachers’ own classrooms.

Further Research
One difficulty in assessing the transfer of the preservice teachers' reflective
stance was documenting whether they considered alternate interpretations of student
thinking in their individual reflections. As Harrington (1995) has pointed out,
“written work may provide limited insight into students’ reasoning” (p. 212). While
alternative interpretations may have been considered in the preservice teachers’
individual reflections, they were not evident in the final papers that were turned in to
the course instructor. In order to more fully understand to what extent a reflective
stance developed while reflecting on others in a group context transfers to individual
self-reflection, future research needs to include methods, such as individual teacher
interviews, that capture the intermediate analysis that takes place in the process of
producing a written reflection on practice.
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Although the results of this study begin to provide evidence that reflective
skills can be transferred, they do not fully address the issue. While it was the case
here that the preservice teachers were able to reflect on their own practice in the three
field experience papers at least as well as they reflected on the practice of others, this
is a very different context than the continuous reflection in and on action that is
necessary in a mathematics classroom. The larger question is how the reflective
stance that is developed in a preservice teacher education program ultimately affects
teachers’ day-to-day instruction (Seago, 2004; Sherin & Han, 2004). Fully
understanding the effects of using video in preservice teacher education requires that
preservice teachers be followed into their student teaching experience and/or their
early years of teaching to document both the in-the-moment reflection that is part of
the act of teaching, as well as the reflection that takes place outside of the immediate
bustle of the classroom.
While the role of the facilitator was not investigated as part of this study, I
would conjecture that it was central to the learning that took place, as the facilitator
determined how the videos were framed—as a site for inquiry rather than as an
illustration of “good” practice—and guided the inquiry that took place. Although
other researchers have suggested that the role of the facilitator is critical to teacher
learning (Borko, 2004; Lee, 2005; Manouchehri & Enderson, 2003; Seago, 2004;
Sherin & van Es, 2005), additional research focusing on the specific role of the
facilitator in video-based reflection and how the facilitator affects the outcomes of
using video is still needed.
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Finally, each preservice teacher in this study entered the methods course with
ideas about teaching that were formed during their own experiences as students,
mainly in Midwestern U.S. schools. These beliefs affected how they viewed teaching
and learning, and thus the level of reflection in which they engaged. The level of
reflection that was developed through the methods course was also affected by the
conversations that took place in the course, the other preservice teachers with whom
they interacted, and the way in which they were pushed to think about issues of
teaching and learning mathematics. Although the results of this study are promising,
the findings are not necessarily generalizable to all preservice teachers. Additional
work is needed to establish a more complete picture of the learning that takes place as
the result of engaging preservice teachers in sustained focused reflection grounded in
video cases of teaching.

Implications for Teacher Educators
Taken in a larger context, the results of this study suggest that curriculum
materials that have been developed for use in professional development with
practicing teachers may be effectively used at the preservice level. The video
curriculum that was used in the middle school methods course in this study was
created as a professional development tool for teachers in grades 6-10. Although the
curriculum was not intended for use at the preservice level, it was selected as a
learning tool for the course in this study because its learning goals were closely
aligned with those of the course instructors—promoting a reflective stance and
developing knowledge of what it means to teach for student understanding. This
study showed that using this professional development curriculum did, in fact, help to
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accomplish the goals of the course. This implies that instead of focusing on the
development of high-quality curriculum materials for preservice and inservice teacher
education separately, it may be more efficient to think about how quality materials
that are currently available can be used in different contexts. Adapting such materials
needs to be done in a thoughtful and intentional way, however. What was important
in this instance was that the learning goals for the course and the curriculum materials
were compatible, and that the curriculum was used intact. If one were to make
substantial adaptations to the curriculum, such as using only some of the video
segments, careful planning and consideration of the consequences of such adaptations
would need to take place.
The changes in reflection seen in this study, however, may not be attributable
only to the video cases themselves, but also to other components of the course, such
as readings and field experiences that built on the video cases both mathematically
and pedagogically. Unlike practicing teachers, preservice teachers have limited
experiences to draw on, and those they do have are often from their own learning.
Oftentimes, such experiences fail to provide either a context for considering potential
causes of student misconceptions or for thinking about the variety of ways in which
students might approach a problem. Readings that focused on student thinking and
teaching for understanding gave preservice teachers tools they needed to begin to
think about learning mathematics in ways other than how they had learned as students
themselves. Providing such alternative perspectives via course readings seems critical
to developing the reflective stance seen in this study and needs to be considered when
adapting materials developed for practicing teachers to the preservice level.
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The field experience provided a way for the preservice teachers to “try out”
what they had learned in the videos. Many of them went into the field experiences
feeling confident about their abilities to facilitate student learning and assess student
understanding as they had done in the video-based discussions. The reality was often
quite different. In fact, many of the preservice teachers left the first field experience
feeling quite frustrated and questioning their ability to teach middle school students.
By requiring them to reflect on the experience in a thoughtful and deliberate way, and
in a way that was similar to what they had already done in the context of video cases,
most were able to recognize how they both helped and hindered student thinking and
to think about how they could better support student learning in subsequent
experiences. Instead of simply blaming students for the difficulties they had in the
classroom—although some of this blaming did occur—the preservice teachers were
able to use the reflective skills they had developed to step back and critically analyze
their own practice in a way that allowed them to recognize both their strengths and
their shortfalls. Thus, structuring the field experiences in such a way that they built on
the video cases, both mathematically and in terms of the reflection that was required,
seemed to support the preservice teachers’ first attempts at reflecting on their own
practice.
The results of this study provide support for the use of sustained and focused
inquiry grounded in video cases of practice as a means of developing a reflective
stance in preservice teacher education. Given that reflective skills are recognized as
being critical to developing the dispositions needed to sustain professional growth
after preservice teachers leave their university program (Feiman-Nemser, 2001;
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Feiman-Nemser & Remillard, 1996; Lee, 2005), developing such skills needs to be
central to the work of preservice teacher educators. The key aspect of the work in this
study, however, seemed to be the sustained nature of the reflection that took place in
the methods course. While reflecting on isolated cases of teaching practice may begin
to develop some habits of reflection, the preservice teachers in this work did not
begin to show significant changes in their reflection until a month after they first
engaged in reflective activity. Thus, I would urge other teacher educators to consider
how to make reflection on practice a central component of preservice teachers’
university coursework. Doing so holds the promise of preparing mathematics teachers
who have the skills and dispositions necessary to continually improve their practice
and thus affect the changes in mathematics education that have been strived for in the
past decade (NCTM, 1989; 1991; 2000).
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Appendix A
Timetable for Assignments During Each Semester

146

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Week during semester

Spring 2004

1

Mathematics Autobiography

Spring 2005
Mathematics Autobiography
First Group Reflection on a
Case of Teaching

2
3

First Group Reflection on a
Case of Teaching

Reflection on Written Case
of Teaching

4
5
6

First Field Experience
Reflection Paper
Second Field Experience
Reflection Paper

7
First Field Experience
Reflection Paper
Second Field Experience
Reflection Paper

8
9
10

Final Field Experience
Reflection Paper

11
12
13
14
15

Final Field Experience
Reflection Paper

Final Examination

Final Examination
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Appendix B
Chi-Square Contingency Table Analysis for Grounding in Initial Reflective
Papers and Final Examinations—Spring 2005
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Initial paper

Count
Ungrounded

41.0
29.2

115.0

28.6%

46.6%

33.1%

185.0

47.0

232.0

Expected Count

173.2

% within Data set

71.4%

58.8
53.4%

66.9%

Count
Grounded

Total

74.0
85.8

Expected Count
% within Data set

Grounded

Final exams

115.0

232.0

Count

259.0

88.0

347.0

Expected Count

259.0

88.0

347.0

100.0%

100.0%

100.0%

% within Data set
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Appendix C
Methods Course Readings—Spring 2005
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Alternative Patterns of Communication in Mathematics Classes: Funneling or
Focusing? by T. Wood. Chapter 9 from Language and Communication in the
Mathematics Classroom (pp. 167-178), 1998.
Crossing the Gulf between Thought and Symbol: Language as (Slippery) SteppingStones, by Susan E. B. Pirie. In Language and Communication in the
Mathematics Classroom, edited by Steinbring, Bussi, and Sierpinska, NCTM,
1998.
Focusing on Students’ Mathematical Thinking, by M. Breyfogle & B. HerbelEisenmann. Mathematics Teacher, 97(4), 244-247 (April 2004).
Students Building on One Another’s Mathematical Ideas, by M. Sherin et al.,
Mathematics Teaching in the Middle School, 6(3), 186-190 (November 2000).
Talking about Math Talk, by M. Sherin, et al. Learning Mathematics for a New
Century (NCTM Yearbook), 2000.
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Appendix D
Chi-Square Contingency Table Analysis for Grounding in Late LTLF Discussions
and Final Examinations—Spring 2005
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Data set
LTLF
discussions
Final exam
9-12
41.0
103.0

Count
Ungrounded

Expected Count
% within Data set

Grounded

Count
Grounded

Expected Count
% within Data set
Count

Total

Expected Count
% within Data set

Total

144.0

90.1

53.9

144.0

70.1%

46.6%

61.3%

44.0
56.9

47.0

91.0

29.9%

34.1
53.4%

91.0
38.7%

147.0

88.0

235.0

147.0

88.0

235.0

100.0%

100.0%

100.0%
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Appendix E
Chi-Square Contingency Table Analysis for Grounding in Field Experience
Discussions and Final Examinations—Spring 2005
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Data set

Field exp
discussions
95.0

Count
Ungrounded

Expected Count

136.0
136.0

46.6%

50.2%

47.0

135.0

43.8

135.0

48.1%

53.4%

49.8%

Count

183.0

88.0

271.0

Expected Count

183.0

88.0

271.0

100.0%

100.0%

100.0%

Count
Expected Count
% within Data set
Total

41.0
44.2

88.0
91.2

% within Data set
Grounded

91.8
51.9%

Total
Final exam

% within Data set

155

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Appendix F
Chi-Square Contingency Table Analysis for Level of Reflection
in First and Second Field Experience Papers—Spring 2005
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Paper
First field
Second
exp
field exp
62.0
37.0

Count
Describe

Explain

Expected Count
% within Paper

Theorize

101.0

136.0

237.0

120.7

116.3

237.0

% within Paper

53.7%

75.1%

64.2%

20.0
13.2

6.0

26.0

10.6%

12.8
3.3%

26.0
7.0%

4.0

2.0

6.0

3.1
2.1%

2.9
1.1%

6.0
1.6%

1.0

0.0

1.0

0.5
.5%

0.5
.0%

.3%

Count

188.0

181.0

369.0

Expected Count

188.0

181.0

369.0

100.0%

100.0%

100.0%

Expected Count
% within Paper
Expected Count
% within Paper
Count

Restructure

Expected Count
% within Paper

Total

99.0
26.8%

Expected Count

Count
Confront

48.6
20.4%

99.0

Count

Count
Level

50.4
33.0%

Total

% within Paper

1.0
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Appendix G
Chi-Square Contingency Table Analysis for Level of Reflection
in Second and Final Field Experience Papers—Spring 2005
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Paper

Count
Describe

Expected Count
% within Paper
Count

Explain

Expected Count
% within Paper
Count

Level

Theorize

Expected Count
% within Paper
Count

Confront

Restructure

Total

Expected Count
% within Paper

Total

Second
field exp
37.0

Final field
exp
18.0

28.7

26.3

55.0

20.4%

10.8%

15.9%

136.0

54.0

190.0

55.0

99.1

90.9

190.0

75.1%

32.5%

54.8%

6.0

81.0

87.0

45.4

41.6

87.0

3.3%

48.8%

25.1%

2.0

13.0

15.0

7.8

7.2

15.0

1.1%

7.8%

4.3%

Count

0.0

0.0

0.0

Expected Count
% within Paper

0.0

0.0

.0%

.0%

0.0
.0%

Count

181.0

166.0

347.0

Expected Count
% within Paper

181.0

166.0

347.0

100.0%

100.0%

100.0%
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Appendix H
Chi-Square Contingency Table Analysis for Level of Reflection
in First and Final Field Experience Papers—Spring 2005
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Paper
First field
exp
Describe

Explain

62.0

18.0

80.0

Expected Count

42.5

37.5
10.8%

80.0
22.6%

54.0

155.0

% within Paper

33.0%

Count
Expected Count

101.0
82.3
53.7%

Count
Theorize

20.0

Expected Count
% within Paper
Count

Confront

Expected Count
% within Paper
Count

Restructure

Total

Total

Count

% within Paper
Level

Final field
exp

72.7

155.0

32.5%

43.8%

81.0
47.4

101.0

53.6
10.6%

48.8%

101.0
28.5%

4.0

13.0

17.0

9.0
2.1%

8.0

17.0

7.8%

4.8%

1.0

0.0

1.0

Expected Count

0.5

0.5

1.0

% within Paper

.5%

.0%

.3%

Count

188.0

166.0

354.0

Expected Count

188.0

166.0

354.0

100.0%

100.0%

100.0%

% within Paper
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Appendix I
Chi-Square Contingency Table Analysis for Level of Reflection in
Field Experience Papers by Semester
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Sem ester
Paper

Spring
2004
32.0

Count
Describe

Expected Count
% within Sem ester

Level

Theorize

50.9

94.0

33.0%

27.1%

102.0
93.0
64.2%

101.0
110.0
53.7%

203.0
203.0

Count

22.0

20.0

42.0

Expected Count

19.2

22.8

13.8%

10.6%

42.0
12.1%

3.0

4.0

7.0

3.2

3.8
2.1%

7.0
2.0%

Expected Count
% within Sem ester

Count
Confront

Expected Count
% within Sem ester

Restructure

0.0

1.0

1.0

Expected Count
% within Sem ester

0.5
.0%

0.5
.5%

1.0
.3%

159.0
159.0

188.0
188.0

347.0
347.0

100.0%

100.0%

100.0%

Expected Count
% within Sem ester
Count
Describe

Expected Count
% within Sem ester
Count

Explain

Level

Theorize

FE2

Expected Count
% within Sem ester

Total

37.0

54.0

11.4%

29.6
20.4%

54.0
16.4%

68.0

136.0

204.0

92.1

111.9
75.1%

204.0
61.8%

45.6%
62.0

6.0

68.0

Expected Count
% within Sem ester

30.7
41.6%

37.3
3.3%

68.0
20.6%

2.0

2.0

4.0

1.8
1.3%

2.2
1.1%

4.0
1.2%

Count

0.0

0.0

0.0

Expected Count
% within Sem ester

0.0
.0%

0.0
.0%

0.0
.0%

Expected Count
% within Sem ester

Restructure

17.0
24.4

Count

Count
Confront

1.9%

58.5%

Count

Count
Total

94.0

43.1

% within Sem ester

FE1

62.0

Total

20.1%

Count
Explain

Spring
2005

Count

149.0

181.0

330.0

Expected Count
% within Sem ester

149.0

181.0
100.0%

330.0
100.0%

100.0%
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Sem ester
Spring
Spring
2004
2005

Paper

Describe

Count

19.0

18.0

37.0

Expected Count

19.5

17.5

37.0

10.3%

10.8%

10.6%

93.0

54.0
69.7

147.0

% within Sem ester
Count
Explain

Expected Count
% within Sem ester
Count

Level

Theorize

Expected Count
% within Sem ester

FE3

Count
Confront

Expected Count
% within Sem ester

Restructure

77.3
50.5%

32.5%

147.0
42.0%

63.0
75.7

81.0
68.3

144.0
144.0

34.2%

48.8%

41.1%

8.0

13.0

21.0

11.0

10.0
7.8%

21.0
6.0%

4.3%

Count

1.0

0.0

1.0

Expected Count
% within Sem ester

0.5
.5%

0.5
.0%

1.0
.3%

184.0

166.0

350.0

184.0
100.0%

166.0
100.0%

350.0
100.0%

Count
Total

Expected Count
% within Sem ester

Chi-Square Tests

Paper
FE1
FE2
FE3

Total

Pearson Chi-Square
Pearson Chi-Square
Pearson Chi-Square

df

Asymp. Sig.
(2-sided)

4
4
4

.076
.000
.008
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Appendix J
Chi-Square Contingency Table Analysis for Grounding in
Field Experience Papers by Semester
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Sem ester
Paper

Spring
2004
108.0

Count
Ungrounded

110.7

205.0

51.6%

58.9%

52.0
65.7

91.0
77.3

143.0

32.5%

48.4%

143.0
41.1%

Count

160.0

Expected Count
% within Sem ester

160.0

188.0
188.0

348.0

100.0%

100.0%

100.0%

73.0

53.0

126.0

Expected Count
% within Sem ester

Total

Count
Ungrounded
Grounding
FE2

Expected Count
% within Sem ester
Count

Grounded

Expected Count
% within Sem ester
Count

Total

Expected Count
% within Sem ester
Count
Ungrounded

Grounding
FE3

Expected Count
% within Sem ester
Count

Grounded

Expected Count

56.5

69.5

126.0

49.7%

29.3%

38.4%

74.0

128.0

202.0

90.5
50.3%

111.5
70.7%

202.0
61.6%

147.0

181.0

147.0

181.0

328.0
328.0

100.0%

100.0%

100.0%

118.0

55.0

173.0

90.9
64.1%

82.1
33.1%

173.0
49.4%

66.0

111.0

177.0

93.1

83.9

177.0

66.9%

50.6%

Count

184.0

166.0

350.0

Expected Count
% within Sem ester

184.0

166.0

100.0%

100.0%

350.0
100.0%

Chi-Square Tests

Paper
FE1
FE2
FE3

348.0

35.9%

% within Sem ester
Total

205.0

94.3

Count
Grounded

Total

67.5%

% within Sem ester

Grounding
FE1

Expected Count

Spring
2005
97.0

Pearson Chi-Square
Pearson Chi-Square
Pearson Chi-Square

df

Asymp. Sig.
(2-sided)

1
1
1

.003
.000
.000
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Appendix K
Chi-Square Contingency Table Analysis for Student and Teacher Agents
in Field Experience Papers by Semester
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Sem ester
Document

Spring
2004
76.0

Count
Student

Teacher

89.1

165.0

47.3%

47.4%

Count

84.0

97.0

181.0

Expected Count

83.2

97.8

181.0

52.5%

51.6%

52.0%

160.0

188.0

348.0

Count
Expected Count
% within Sem ester
Count
Student
Agent
FE2

Expected Count
% within Sem ester
Count

Teacher

Total

Expected Count
% within Sem ester

Agent
Teacher

FE3

Total

141.0
141.0
42.9%

94.0

94.0
103.4

188.0
188.0
57.1%

84.6
63.5%

51.9%
181.0

329.0
329.0

100.0%

100.0%

100.0%

Count

5.0

12.0

17.0

Expected Count

9.1

7.9
7.2%

17.0
4.8%

143.0

321.0

93.2%

149.3
86.1%

89.9%

191.0

166.0

357.0

191.0
100.0%

166.0
100.0%

357.0
100.0%

135.0

188.0

323.0

% within Sem ester

2.6%

Count

178.0
171.7

Expected Count

Expected Count

321.0

155.9

167.1

323.0

27.1%

35.1%

31.2%

Count

356.0

334.0

690.0

Expected Count
% within Sem ester

333.0
71.3%

357.0
62.4%

690.0
66.7%

Count

499.0

535.0

1034.0

% within Sem ester
Teacher

87.0
77.6
48.1%

181.0

Count

All FE Papers

54.0
63.4
36.5%

148.0

Expected Count
% within Sem ester

Agent

348.0
100.0%

148.0

Count

Student

188.0
100.0%

Expected Count

% within Sem ester
Total

160.0
100.0%

Count
% within Sem ester
Student

165.0

75.9

% within Sem ester
Total

Total

47.5%

Expected Count
% within Sem ester

FE1

Spring
2005
89.0

Expected Count
% within Sem ester

499.0

535.0

1034.0

100.0%

100.0%

100.0%
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Appendix L
Chi-Square Contingency Table Analysis for Level of Reflection
by Agent—Spring 2004
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Agent

Document

Student
Count
Describe

21.0

Expected Count
% within Agent
Count

Explain

Expected Count
% within Agent
Count

Level

Theorize

FldExp 1
Confront

Total

Theorize

Restructure

Total

47.0

55.0
53.9

102.0

48.1
62.7%

65.5%

102.0
64.2%

16.0

22.0

11.6

22.0
13.8%

1.0

2.0

3.0

1.4

1.6

3.0

1.3%

2.4%

1.9%

Count

0.0

0.0

0.0

Expected Count
% within Agent

0.0

0.0

.0%

.0%

0.0
.0%

Count

75.0

84.0

159.0

Expected Count

75.0

84.0

159.0

100.0%

100.0%

100.0%

15.0

2.0

17.0

6.2
27.8%

10.8
2.1%

17.0
11.5%

29.0

39.0

68.0

24.8
53.7%

43.2
41.5%

68.0
45.9%

Count

10.0

51.0

61.0

Expected Count

22.3

38.7

18.5%

54.3%

61.0
41.2%

0.0

2.0

2.0

Expected Count
% within Agent
Expected Count
% within Agent

Count
Confront

32.0
20.1%

Expected Count

% within Agent

FldExp 2

16.9
13.1%

Count

Count

Level

15.1
28.0%

19.0%

Count

Explain

32.0

8.0%

Expected Count
% within Agent

% within Agent
Describe

11.0

6.0
10.4

% within Agent
Restructure

Total

Teacher

Expected Count

0.7

1.3

% within Agent

.0%

2.1%

2.0
1.4%

Count

0.0

0.0

0.0

Expected Count
% within Agent

0.0
.0%

0.0
.0%

0.0
.0%

Count

54.0
54.0

94.0

148.0

94.0

100.0%

100.0%

148.0
100.0%

Expected Count
% within Agent
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Agent
Student
Teacher
16.0
1.0
0.4
16.6

Paper
Describe

Count
Expected Count
% within Agent
Count

Explain

Expected Count

Theorize

Restructure

Total

9.2%

9.6%

2.0

88.0

90.0

88.0

90.0

50.9%

50.8%

Count

1.0

61.0

62.0

Expected Count

1.4

60.6

62.0

25.0%

35.3%

35.0%

0.0

7.0

7.0

Count
Confront

Expected Count

0.2

6.8

7.0

% within Agent

.0%

4.0%

4.0%

Count

0.0

1.0

Expected Count

0.0

1.0

1.0
1.0

% within Agent

.0%

.6%

.6%

Count

4.0

173.0

177.0

4.0

173.0
100.0%

100.0%

Expected Count
% within Agent

100.0%

Chi-Square Tests

Document
FldExp 1
FldExp 2
FldExp 3

17.0

25.0%
2.0

% within Agent

FldExp 3

17.0

50.0%

% within Agent
Level

Total

Pearson Chi-Square
Pearson Chi-Square
Pearson Chi-Square

df
4
4
4

Asymp. Sig.
(2-sided)
.086
.000
.859
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177.0

Appendix M
Chi-Square Contingency Table Analysis for Level of Reflection
by Agent—Spring 2005
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Agent

Document

Student
Count
Describe

45.0

Expected Count
% within Agent

Explain

Count
Expected Count
% within Agent
Count

Level

Theorize

Confront

Restructure

Total

Describe

FldExp 2

Restructure

Total

59.0
32.1%

36.0

64.0

100.0

47.8

52.2
66.7%

100.0

40.9%

54.3%
20.0

13.5%

10.9%

Count

0.0

Expected Count

1.9

4.0
2.1

% within Agent

.0%

4.2%

4.0
2.2%

Count

0.0

1.0

1.0

20.0

4.0

Expected Count

0.5

0.5

1.0

% within Agent

.0%

1.0%

.5%

Count
Expected Count
% within Agent

88.0

96.0

88.0

184.0
184.0

100.0%

96.0
100.0%

100.0%

Count

26.0

11.0

37.0

Expected Count

17.8

19.2

37.0

29.9%

11.7%

20.4%

Count

60.0

76.0

136.0

Expected Count

65.4
69.0%

70.6
80.9%

75.1%

Expected Count
% within Agent
Count

Confront

30.8
14.6%

9.6

Count
Theorize

28.2

8.0%

Expected Count

% within Agent
Level

59.0

13.0
10.4

% within Agent
Explain

14.0

51.1%

7.0

% within Agent

FldExp 1

Total

Teacher

136.0

1.0

5.0

6.0

2.9
1.1%

3.1
5.3%

6.0
3.3%

0.0

2.0

2.0

Expected Count

1.0

1.0

2.0

% within Agent

.0%

2.1%

1.1%

Count

0.0

Expected Count

0.0

0.0
0.0

0.0

0.0

% within Agent

.0%

.0%

.0%

Count

87.0

94.0

181.0

Expected Count
% within Agent

87.0

94.0

181.0

100.0%

100.0%

100.0%
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Agent
Student
Teacher
4.0
11.0

Paper
Count
Describe

Expected Count
% within Agent

Explain

Confront

Restructure

Total

13.8

15.0

7.7%

9.7%

3.0

45.0

48.0

3.7

44.3

48.0

25.0%

31.5%

31.0%

5.0

75.0

80.0

6.2

73.8

80.0

41.7%

52.4%

51.6%

Count

0.0

Expected Count

0.9

12.0
11.1

12.0

% within Agent

.0%

8.4%

7.7%

Count
Expected Count

0.0
0.0

0.0
0.0

0.0

% within Agent

.0%

.0%

.0%

Count
Expected Count

12.0

143.0

155.0

12.0

143.0

155.0

100.0%

100.0%

100.0%

Expected Count
% within Agent

FldExp 3

1.2
33.3%

Expected Count
Count

Theorize

% within Agent

Chi-Square Tests
Document
FldExp 1
FldExp 2
FldExp 3

15.0

Count
% within Agent
Level

Total

Pearson Chi-Square
Pearson Chi-Square
Pearson Chi-Square

df
4
4
4

Asymp. Sig.
(2-sided)
.000
.015
.063
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12.0

0.0

Appendix N
Human Subjects Institutional Review Board Approval Letter

175

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

176

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

BIBLIOGRAPHY
Abdal-Haqq, I. (1996). Making time for teacher professional development (No.
ED400259). Washington, D.C.: ERIC Clearinghouse on Teaching and
Teacher Education.
Ball, D. L., & Bass, H. (2000). Interweaving content and pedagogy in teaching and
learning to teach: Knowing and using mathematics. In J. Boaler (Ed.),
Multiple perspectives on mathematics teaching and learning (pp. 83-104).
Westport, CT: Ablex Publishing.
Ball, D. L., & Cohen, D. K. (1996). Reform by the book: What is-or might be-the
role of curriculum materials in teacher learning and instructional reform?
Educational Researcher, 25(9), 6-8,14.
Ball, D. L., & Cohen, D. K. (1999). Developing practices, developing practitioners. In
L. Darling-Hammond & G. Sykes (Eds.), Teaching as the learning profession:
Handbook ofpolicy and practice (pp. 3-32). San Francisco: Jossey-Bass.
Barnett, C. (1998). Mathematics teaching cases as a catalyst for informed strategic
inquiry. Teaching and Teacher Education, 14(1), 81-93.
Barnett, C., & Ramirez, A. (1996). Fostering critical analysis and reflection through
mathematics case discussions. In J. Colbert, P. Desberg & K. Trimble (Eds.),
The case for education: Contemporary approaches for using case methods.
Boston: Allyn and Bacon.
Borko, H. (2004). Professional development and teacher learning: Mapping the
terrain. Educational Researcher, 33(8), 3-15.
Borko, H., & Putnam, R. T. (1996). Learning to teach. In D. C. Berliner & R. C.
Calfee (Eds.), Handbook o f educational psychology (pp. 673-708). New York:
Simon and Schuster Macmillan.
Breyfogle, M. L. (2005). Reflective states associated with creating inquiry-based
mathematical discourse. Teachers and teaching: Theory and practice, 11(2),
151-167.
Brophy, J. (2004). Introduction. In J. Brophy (Ed.), Using Video in Teacher
Education (Vol. 10, pp. ix-xxiv). Amsterdam: Elsevier, Inc.
Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasi-experimental
designs for research. Chicago: Rand McNally & Company.
Carter, K., & Anders, D. (1996). Program pedagogy. In F. B. Murray (Ed.), The
teacher educator's handbook (pp. 557-590). San Francisco: Jossey-Bass.
Chi, M. T. H. (1997). Quantifying qualitative analyses of verbal data: A practical
guide. The Journal o f the Learning Sciences, 6(3), 271-315.
Colbert, J. A. (1996). Cases in context. In J. Colbert, K. Trimble & P. Desberg (Eds.),
The case for education: Contemporary approaches for using case methods
(pp. 29-37). Boston: Allyn and Bacon.
Copeland, W. D., & Decker, D. L. (1996). Video cases and the development of
meaning making in preservice teachers. Teaching and Teacher Education,
12(5), 467-481.
Darling-Hammond, L., & Cobb, V. L. (1996). The changing context of teacher
education. In F. B. Murray (Ed.), The teacher educators' handbook (pp. 1462). San Francisco: Jossey-Bass.
Ill

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Dewey, J. (1933). How we think: A restatement o f the relation o f reflective thinking
to the educative process. Boston: D.C. Heath and Company.
Dinkelman, T. (2000). An inquiry into the development of critical reflection in
secondary student teachers. Teaching and Teacher Education, 1 6 ,195-222.
Eggleton, P. J. (1995, October 21-25,1995). Evolution o f a mathematical philosophy:
The story o f one secondary mathematics preservice teacher. Paper presented
at the Annual Meeting of the North American Chapter of the International
Group for the Psychology of Mathematics Education, Columbus, OH.
Feiman-Nemser, S. (2001). From preparation to practice: Designing a continuum to
strengthen and sustain teaching. Teachers College Record, 103(6), 1013-1055.
Feiman-Nemser, S., & Remillard, J. (1996). Perspectives on learning to teach. In F.
B. Murray (Ed.), The teacher educator's handbook (pp. 63-89). San Francisco:
Jossey-Bass.
Fleener, M. J., Dupree, G. N., & Craven, L. D. (1997). Exploring and changing
visions of mathematics teaching and learning: What do students think?
Mathematics Teaching in the Middle School, 3(1), 40-43.
Friel, S. N., & Carboni, L. W. (2000). Using video-based pedagogy in an elementary
mathematics methods course. School Science and Mathematics, 100(3), 118127.
Glaser, B. G., & Strauss, A. L. (1967). The discovery o f grounded theory: Strategies
for qualitative research. Chicago: Aldine Publishing Company.
Guyton, E. M. (2000). Foreward: Research on effective models for teacher
education. In D. J. McIntyre & D. M. Byrd (Eds.), Research on effective
models for teacher education (pp. ix-xii). Thousand Oaks, CA: Corwin Press.
Harrington, H. L. (1995). Fostering reasoned decisions: Case-based pedagogy and
the professional development of teachers. Teaching and Teacher Education,
11(3), 203-214.
Lampert, M., & Ball, D. L. (1999). Aligning teacher education with contemporary K12 reform visions. In L. Darling-Hammond & G. Sykes (Eds.), Teaching as
the learning profession: Handbook ofpolicy and practice (pp. 33-50). San
Francisco: Jossey-Bass.
Lee, H.-J. (2005). Understanding and assessing preservice teachers reflective
thinking. Teaching and Teacher Education, 21, 699-715.
Levin, B. B. (1999). The role of discussion in case pedagogy: Who learns what?
And how? In M. A. Lundeberg, B. B. Levin & H. L. Harrington (Eds.), Who
learns whatfrom cases and how? The research base for teaching and
learning with cases (pp. 139-157). Mahwah, NJ: Lawrence Erlbaum
Associates.
Little, J. W. (1993). Teachers' professional development in a climate of educational
reform. Educational evaluation and policy analysis, 15(2), 129-151.
Lortie, D. (1975). Schoolteacher. Chicago: The University of Chicago Press.
Loughran, J. J. (2002). Effective reflective practice: In search of meaning in learning
about teaching. Journal o f Teacher Education, 53(1), 33-43.
Manouchehri, A. (2002). Developing teaching knowledge through peer discourse.
Teaching and Teacher Education, 18, 715-737.

178

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Manouchehri, A., & Enderson, M. C. (2003). The utility of case study methodology
in mathematics teacher preparation. Teacher Education Quarterly, 30(1), 113135.
Merseth, K. K. (1999). Foreward: A rationale for case-based pedagogy in teacher
education. In M. A. Lundeberg, B. B. Levin & H. L. Harrington (Eds.), Who
learns whatfrom cases and how? The research base for teaching and
learning with cases (pp. ix-xv). Mahwah, NJ: Lawrence Erlbaum Associates.
Mewbom, D. (2000). Learning to teach elementary mathematics: Ecological
elements of a field experience. Journal o f Mathematics Teacher Education, 3,
27-46.
Munby, H., Russell, T., & Martin, A. K. (2001). Teachers' knowledge and how it
develops. In V. Richardson (Ed.), Handbook o f research on teaching (pp. 877904). Washington, D.C.: American Educational Research Association.
National Board for Professional Teaching Standards. (2005). What teachers should
biow and be able to do. Retrieved July 19,2005, from
http://www.nbpts.org/about/coreprops/cfrn
National Council of Teachers of Mathematics. (1989). Curriculum and evaluation
standards for school mathematics. Reston, VA: NCTM.
National Council of Teachers of Mathematics. (1991). Professional standards for
school mathematics. Reston, VA: National Council of Teachers of
Mathematics.
National Council of Teachers of Mathematics. (2000). Principles and standards for
school mathematics. Reston, VA: National Council of Teachers of
Mathematics.
Pirie, S. E. B. (1998). Crossing the gulf between thought and symbol: Language as
(slippery) stepping-stones. In H. Steinbring, M. G. B. Bussi & A. Sierpinska
(Eds.), Language and communication in the matheamatics classroom. Reston,
VA: NCTM.
Putnam, R. T., & Borko, H. (1997). Teacher learning: Implications of new visions of
cognition. In B. J. Biddle, T. L. Good & I. F. Goodson (Eds.), International
handbook o f teachers and teaching (pp. 1223-1296). Dordrecht, The
Netherlands: Kluwer Academic Publishers.
Raymond, A. M. (1997). Inconsistency between a beginning elementary school
teacher's mathematics beliefs and teaching practice. Journalfor Research in
Mathematics Education, 28(5), 550-576.
Richardson, V. (1999). Learning from videocases. In M. A. Lundeberg, B. B. Levin
& H. L. Harrington (Eds.), Who learns what from cases and how? The
research base for teaching and learning with cases (pp. 121-138). Mahwah,
NJ: Lawrence Erlbaum Associates.
Risko, V. J., Osterman, J. C., & Schussler, D. (2002). Educatingfuture teachers by
inviting critical inquiry. Paper presented at the Annual meeting of the
American Educational Research Association, New Orleans, LA.
Risko, V. J., Vukelich, C., Roskos, K., & Carpenter, M. (2002). Preparing teachers
for reflective practice: Intentions, contradictions, and possibilities. Language
Arts, 80(2), 134-144.

179

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Rodgers, C. R. (2002). Seeing student learning: Teacher change and the role of
reflection. Voices inside schools. Harvard Educational Review, 72(2), 230253.
Rowley, J., & Hart, P. (2000). Print and video case studies. In D. J. McIntyre & D. M.
Byrd (Eds.), Research on effective models for teacher education (pp. 97-110).
Thousand Oaks, CA: Corwin Press.
Schon, D. A. (1983). The reflective practioner. USA: Basic Books, Inc.
Seago, N. (2004). Using video as an object of inquiry for mathematics teaching and
learning. In J. Brophy (Ed.), Using video in teacher education (pp. 259-286).
Oxford, UK: Elsevier.
Seago, N., Mumme, J., & Branca, N. (2004). Learning and teaching linear functions:
Video cases for mathematics professional development, 6-10. Portsmouth,
NH: Heinemann.
Sherin, M. G. (2000). Viewing teaching on videotape. Educational Leadership, 57(8),
36-38.
Sherin, M. G. (2003). Using video clubs to support conversations among teachers and
researchers. Action Teaching Education, 24(4), 33-45.
Sherin, M. G. (2004). New perspectives on the role of video in teacher education. In
J. Brophy (Ed.), Using video in teacher education (pp. 1-28). Oxford, UK:
Elsevier Ltd.
Sherin, M. G., & Han, S. Y. (2004). Teacher learning in the context of a video club.
Teaching and Teacher Education, 2 0 ,163-183.
Sherin, M. G., & van Es, E. A. (2005). Using video to support teachers' ability to
notice classroom interactions. Journal o f Technology and Teacher Education,
13(3), 475-491.
Shulman, L. S. (1996). Just in Case: Reflections on learning from experience. In J.
Colbert, K. Trimble & P. Desberg (Eds.), The case for education:
Contemporary approaches for using case methods (pp. 197-217). Boston:
Allyn and Bacon.
Silverman, R., & Welty, W. M. (1996). Teaching without a net: Using cases in
teacher education. In J. Colbert, K. Trimble & P. Desberg (Eds.), The case for
education: Contemporary approaches for using case methods (pp. 159-171).
Boston: Allyn & Bacon.
Smith, M. S. (2000). Redefining success in mathematics teaching and learning.
Mathematics Teaching in the Middle School, 5(6), 378-386.
Smith, M. S. (2001). Using cases to discuss changes in mathematics teaching.
Mathematics Teaching in the Middle School, 7(3), 144-149.
Smith, M. S., Silver, E. A., Stein, M. K., Boston, M., & Henningsen, M. (2005).
Improving instruction in algebra: Using cases to transform mathematics
teaching and learning (Vol. 2). New York: Teachers College Press.
Taylor, P. M. (2002). Implementing the standards: Keys to establishing positive
professional inertia in preservice mathematics teachers. School Science and
Mathematics, 102(3), 137-142.
Thompson, A. G. (1992). Teachers' beliefs and conceptions: A synthesis of the
research. In D. A. Grouws (Ed.), Handbook o f research on mathematics
teaching and learning (pp. 127-146). Reston, VA: NCTM.

180

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

van Es, E. A., & Sherin, M. G. (2005). Mathematics teachers' "learning to notice" in
the context of a video club. Manuscript submittedfor publication.
Van Zoest, L. R., & Bohl, J. V. (2003). The development o f a pro-reform mathematics
teacher identity: The case o f Holly. Paper presented at the American
Educational Research Association, Chicago, IL.
Wang, J., & Hartley, K. (2003). Video technology as a support for teacher education
reform. Journal o f Technology and Teacher Education, 77(1), 105-138.
Ward, J. R., & McCotter, S. S. (2004). Reflection as a visible outcome for preservice
teachers. Teaching and Teacher Education, 20,243-257.
Wilson, S. M., & Berne, J. (1999). Teacher learning and the acquisition of
professional knowledge: An examination of research on contemporary
professional development. Review o f Reserach in Education, 2 4 ,173-209.
Wood, A. L. (2000). Teaching portfolios. In D. J. McIntyre & D. M. Byrd (Eds.),
Research on effective models for teacher education (pp. 111-131). Thousand
Oaks, CA: Corwin Press.
Zeichner, K. M. (1981-82). Reflective teaching and field-based experience in teacher
education. Interchange, 72(4), 1-22.

181

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

